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BEFORE  YOU  BUY  ANY  TV  GAMES 

CONSULT 

THE  COMPLETE  BOOK 
OF  VIDEO  GAMES 

Learn  the  answers  to  questions  such  as  these: 

•  Which  games  can  be  used  on  color  TV? 

•  Can  ball  speed  be  changed? 

•  Can  paddle  size  be  changed? 

•  Can  deflection  angles  be  changed? 

•  Does  real-life  sound  accompany  video  action? 

•  Is  automatic-screen  digital  scoring  available? 

•  How  sturdy  is  the  game? 

•  How  can  TV  games  improve  my  on-court  timing? 

•  Are  there  psychological  factors  to  use? 

Check  the  relative  ratings  of  the  games  you  con¬ 
sider  buying! 

* 

Consumer  Guide®  uses  its  testing  facilities 

ond  experience  to  evaluate  price9  features 
and  quality. 

Explore  the  educational  possibilities  and  discover 

how  you  can  use  the  lessons  you  learn  while  you 

are  having  fun  in  action  game  competition  in  your 
own  living  room. 
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Wirt  T 


THE  NEWEST,  most  exciting  leisure 
product  to  reach  the  public  in  years 
is  the  TV  video  game.  Total  1976 
sales  are  said  to  have  been  $150 
million  to  $315  million,  depending  whose 
figures  one  accepts,  and  sales  are  ex¬ 
pected  to  reach  up  to  $750  million  by  1 985. 
These  sales  figures  are  not  difficult  to 
understand,  since  there  are  many  compel¬ 
ling  reasons  for  the  video  game’s  spectacu¬ 
lar  popularity  —  virtually  every  home  has 
the  necessary  television  set;  the  game  of¬ 
fers  wholesome  home  entertainment  in 
which  anyone  of  any  age  can  participate;  it 
provides  thrilling  action-packed  competi- 


tion;  and,  best  of  all,  the  video  game  is 
modestly  priced  (a  virtue  which  will  become 
ever  more  apparent  in  the  future). 

It  all  started  in  1972  when  the  Magnavox 
Company  introduced  the  first  TV  video 
game.  Called  Odyssey,  it  was  only  a  very 
basic  paddle  game  for  two  people,  each  of 
whom  would  try  to  hit  a  small  moving 
square  on  the  black-and-white  TV  screen 
by  manipulating  a  control  that  moved  the 
paddle  up  or  down.  The  original  Odyssey 
game  required  the  owner  to  affix  a  plastic 
laminated  sheet  to  the  face  of  the  TV  set’s 
picture  tube  in  order  to  provide  the  outline 
of  a  playing  field.  Nevertheless,  bolstered 


The  original  Magnavox  .Odyssey  game  required  the 
owner  to  affix  plastic  sheets  to  the  TV  screen. 


8 


by  Magnavox’s  national  advertising  and  a 
ready-made  network  of  public  showrooms 
the  company  s  TV  retailers  —  Odyssey 
became  a  successful  addition  to  the  Mag- 
navox  product  line.  Its  name,  taken  from 
Homer  s  epic,  refers  to  a  long  wandering  or 
series  of  travels,  implying  that  this  game 
would  be  the  forerunner  of  others. 

Surprisingly,  other  manufacturers  of 
home  electronic  entertainment  equipment 
viewed  Odyssey  as  a  passing  fad.  Com¬ 
panies  making  public  amusement  devices 
(pinball  machines,  etc.),  however,  saw 
video  games  as  a  welcome  addition,  and 
with  the  introduction  of  these  coin-operated 
games  in  amusement  parks  and  restau- 
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The  original  Magnavox  Odyssey  game  sold  quite 
well  in  1972. 


rants,  the  concept  became  reinforced  in  the 
public’s  mind.  The  manufacturers  who  had 
been  skeptical  suddenly  saw  the  profit 
potential  and  started  to  offer  home  units 
that  provided  such  novelties  as  selectable 
ball-speed  levels  and  adjustable  ball- 
bounce  angles. 

It  was  not  until  1976,  however  —  four 
years  after  Magnavox  introduced  Odyssey 
—  that  a  number  of  other  electronics  man¬ 
ufacturers  actually  marketed  video  games 
designed  for  use  in  the  home.  The  true  im¬ 
petus  for  the  burgeoning  video  game  field 
came  from  integrated  circuit  (1C)  manufac¬ 
turers  who  developed  devices  designed  to 
activate  circuits  for  TV  game  playing.  A 
small  integrated  circuit  (about  1-1/2  by  1/2 
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by  1/20  of  an  inch)  was  created  that  incor¬ 
porated  circuitry  for  playing  a  number  of 
games;  digital  on-screen  automatic  scor¬ 
ing;  adjustable  paddle  size,  bounce  angles 
and  ball  speed;  automatic  or  manual  ball 
service;  a  variety  of  sounds;  and  visually 
defined  areas  for  all  ball  games. 

When  working  models  were  introduced 
and  demonstrated  at  electronics  trade 
shows  in  early  1976,  1C  manufacturers 
were  overwhelmed  with  parts  orders. 
Scores  of  companies  entered  the  TV  game 
field.  Semiconductor  manufacturers  such 
as  National  Semiconductor,  General  In¬ 
strument,  Fairchild  Instrument,  and  MOS 
Technology  hit  pay  dirt.  More  orders  were 
placed  than  could  be  filled  in  time  for  the 
end  of  the  1976  Christmas  buying  season, 
and  before  the  end  of  the  year,  General 
Instrument  had  sold  its  five  millionth  inte¬ 
grated  video  game  circuit. 

Unfortunately,  the  new  business  has  al¬ 
ready  witnessed  bankruptcies,  obsoleted 
models,  and  delayed  product  delivery. 
Several  manufacturers  were  unable  to 
swing  into  full  production  with  the  latest  - 
IC’s  in  time  for  Christmas  1 976. 

Compounding  these  production  difficul¬ 
ties  came  a  host  of  legal  problems.  For 
one,  Magnavox  charged  many  companies 
with  patent  infringement.  But  more  dis¬ 
tressing  was  the  entrance  of -the  federal 
government,  pointing  out  that  consumers  j 


could  not  be  allowed  simply  to  attach  a  de¬ 
vice  to  a  TV  set’s  antenna  terminals  that 
would  provide  in-house  video  signals. 
Since  the  game’s  signals  could  be  transmit¬ 
ted  through  a  TV  set’s  antenna  wire  to  the 
antenna  and  into  the  area  where  neighbor¬ 
ing  TV  antennas  would  receive  the  game 
signals,  the  need  for  some  regulation  was 
obvious.  Consequently,  the  Federal  Com¬ 
munications  Commission  (FCC)  estab¬ 
lished  standards  to  prevent  interference 
with  other  people’s  television  reception. 

If  the  game  owner  simply  took  a  screw¬ 
driver  and  detached  the  wire  or  cable  lead¬ 
ing  to  the  antenna,  there  would  be  no  prob¬ 
lem  with  interference.  But  the  FCC  does 
not  trust  people  to  detach  the  antenna  lead 
wire  from  the  terminals  on  the  rear  of  the 
TV  set  every  time  they  wish  to  play  a  TV 
video  game.  Instead,  the  FCC  requires  that 
the  radio-frequency  modulator  section  of 
the  TV  game  —  the  circuitry  that  supplies 
the  right  TV  signal  to  develop  images  on 
the  screen  —  must  carry  FCC  approval. 
Moreover,  the  agency  tests  every  manufac¬ 
turer’s  game  to  be  sure  that  it  conforms 
with  the  FCC  requirements. 

The  company  must  submit  a  $1500  filing 
fee  with  each  equipment-testing  applica¬ 
tion.  If  the  unit  passes  muster,  an  ad¬ 
ditional  $500  must  be  paid  within  45  days 
of  approval  (called  “type  approval”).  All 
games  must  be  type  approved  by  the  FCC, 
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Fairchild's  Video  Entertainment  System  is  the  leader 
in  the  microprocessor  game  format,  which  of  ers  a 
theoretically  unlimited  number  of  contests. 
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a  fact  that  is  noted  on  a  label  at  the  bott 
of  every  game.  Should  the  video  game  i!? 
fail  the  FCC  tests,  the  $1500  is  forfeited 
and  the  prospective  manufacturer  must 
start  all  over  again.  When  resubmittinn 
equipment  that  initially  failed,  the  company 
pays  a  filing  fee  equivalent  to  75  percent  of 
the  original  testing  charge. 

Future  Looks  Bright 

BUYERS  ENJOY  a  wide  choice  of  TV 
games  at  present,  and  the  promise  of  many 
more  types  arriving  in  the  near  future  will 
certainly  be  fulfilled.  Owners  quickly  realize 
that  TV  games  promote  family  together¬ 
ness,  improve  physical  and  mental  reflex¬ 
es,  spark  an  interest  in  sports,  and  can 
even  serve  as  a  training  tool  for  improving 
one’s  court  game  right  in  the  home.  In  fact, 
it  is  entirely  possible  to  practice  a  myriad  of 
tactics  on  your  TV  screen  and  then  transfer 
what  you  learn  to  real  play. 

The  following  chapters  will  help  you 
make  the  best  buying  decision  for  your 
needs  by  giving  you  a  candid  look  at  TV 
games  that  are  available  now  and  a  pre¬ 
view  of  those  that  will  be  marketed  in  the 
near  future.  In  addition,  you  will  learn  about 
the  strategy  and  tactics  that  separate  win¬ 
ners  and  losers,  how  to  transfer  game  pro¬ 
ficiency  to  the  real  court,  and  the  various 
accessory  attachments  that  can  make  TV 
game  playing  even  more  fun. 
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COMPETITION  BETWEEN  TV  game 
manufacturers  is  fierce.  Many  of 
their  products,  in  fact,  are  basically 
the  same  games,  differing  only  in 
the  way  they  are  packaged.  To  some  ex¬ 
tent,  this  similarity  is  due  to  the  small 
number  of  integrated  circuits  (1C)  available, 
but  even  the  same  large-scale,  mass- 
produced  integrated  circuits  can  be 
modified  with  optional  circuitry  to  add  more 
game  variety.  The  AY-3-8500-1  device 
from  General  Instrument  Corporation,  for 
example,  can  take  on  additional  small  cir¬ 
cuits  to  create  a  rifle-shooting  game,  to 
produce  paddles  and  background  in  full 
color,  to  increase  the  number  of  players 
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from  two  to  four,  and  so  on.  Since  techn 
ogy  is  not  the  true  limiting  factor,  then,  con 
sumers  must  evaluate  games  on  the  basi 
of  which  offers  the  greatest  degree  of  piayS 
ing  enjoyment  vis-a-vis  the  selling  price 
In  weighing  which  TV  game  to  purchase 
ask  yourself  the  following  questions: 


•  How  many  games  can  be  played? 

•  Will  the  games  be  produced  in  color  or 
black-and-white?  All  games  operate  on 
color  TV  sets,  but  most  produce  only 
black-and-white  video. 

•  How  many  players  can  participate  at 
the  same  time? 

•  Can  ball  speed  be  changed? 


This  tiny  integrated  circuit  chip  from  General 
Instrument  can  produce  several  video  game  displays 
and  can  be  modified  to  offer  additional  features. 
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•  Do  ball-return  angles  change? 

•  Does  sound  accompany  the  video? 

•  Is  there  a  practice  function  so  that  one 
person  can  use  the  game  to  sharpen 
skills? 

•  Can  the  controls  be  operated  via  re¬ 
mote  control? 

•  Can  paddle  size  be  changed? 

•  Does  ball  speed  change  automatically 
or  can  it  be  changed  manually? 

•  If  the  latter,  how  many  speeds  are 
available  and  what  are  the  speeds? 

So  you  see,  buying  a  TV  game  is  not  as 
simple  as  going  into  a  store  and  laying 
down  a  credit  card.  If  you  want  the  best 
value  for  your  money  —  i.e.,  a  TV  game 
that  will  not  bore  you  after  a  brief  period  of 
time  —  you  will  have  to  think  carefully 
about  video  game  capabilities  long  before 
you  make  any  purchasing  decision. 

The  Games  You  Can  Play 

TENNIS.  This  simulated  racquet  game  is 
endemic  to  most  video  games.  In  TV  tennis 
the  screen  displays  a  vertical  stripe  down 
the  center  to  denote  the  net.  Simulated 
racquets  or  paddles  (they  look  like  rectan¬ 
gular  objects)  appear  near  the  edges  at 
each  side  of  the  TV  screen.  Near  the  top 
and  bottom  of  the  screen,  in  most  cases, 
are  the  electronically  generated  court  bor- 
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A  vertical  stripe  down  the  center  denotes  the  net 
in  TV  tennis.  Simulated  racquets  appear  near  each 
side  of  the  screen. 


ders  —  either  straight  lines  or  a  series  of 
dashes  or  dots  —  stretched  horizontally 
across  the  picture  tube’s  face.  In  some 
cases  there  are  no  defined  court  bound¬ 
aries,  or  else  the  boundaries  are  indicated 
by  changes  of  color  or  a  different  shade  of 
black.  Even  if  the  court  lines  are  invisible, 
though,  the  side  lines  act  as  rebound  walls, 
off  of  which  the  ball  ricochets  at  various 
angles. 

The  make-believe' racquets  or  paddles, 
generally  one  on  each  side,  face  the  net.  In 
most  games  of  TV  tennis,  each  player  ma¬ 
nipulates  a  control  —  sometimes  a  large 
knob,  at  other  times  a  lever  —  to  move  the 
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respective  paddle  up  or  down  on  the  face  of 
the  TV  screen.  With  few  exceptions,  there 
is  no  provision  for  horizontal  paddle 
movement.  The  purpose  is  to  intercept  and 
hit  back  to  the  opponent  any  ball  that 
bounds  into  one’s  own  playing  zone.  When 
a  player  misses  a  ball,  a  point  for  his  oppo¬ 
nent  registers  on  the  TV  screen;  the  point 
totals  generally  appear  in  large  numbers 
and  then  disappear.  Usually,  the  player 
who  first  reaches  15  points  wins  the  game. 

At  present,  most  TV  games  are  con¬ 
structed  so  that  a  reset  button,  which  au¬ 
tomatically  reverts  the  score  to  0/0,  must 
be  pressed  before  another  game  can  be 
played.  Until  that  reset  button  is  pressed, 
the  ball  will  continue  to  enter  the  field,  but  it 
will  go  right  through  any  paddle  it  meets 
and  no  additional  digital  score  will  be  regis¬ 
tered  on  the  screen. 

HOCKEY.  The  second  basic  TV  game  is 
hockey,  sometimes  called  soccer  or  foot¬ 
ball.  All  of  these  games  are  nearly  the 
same,  but  hockey  is  the  most  appropriate 
name  because  the  “puck”  actually  does 
rebound  off  the  “walls”  as  it  does  in  an  ac¬ 
tual  hockey  game. 

When  the  hockey  game  is  turned  on,  ver¬ 
tical  goal  lines  appear  at  the  extreme  left 
and  right  of  the  TV  screen,  each  having  a 
center  opening  that  is  wider  than  the  puck; 
the  puck  is  the  same  square  “ball”  used  in 
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Vertical  goal  lines  appear  at  the  extreme  left  and 
right  of  the  screen  during  video  hockey;  the  opening 
in  each  goal  line  is  wider  than  the  puck. 


TV  tennis.  Often,  there  is  an  additional  ver¬ 
tical  line  in  the  center  of  the  screen  to  indi¬ 
cate  each  player’s  defense  territory. 

Each  participant  generally  controls  two 
“hockey  sticks,”  which  are  usually  identical 
to  the  rectangular-shaped  racquets  used 
for  the  tennis  game.  One  stick  is  positioned 
right  near  the  goal  opening  and  the  other  is 
closer  to  the  center  line,  although  some¬ 
times  this  forward  stick  is  past  the  center 
line  and  into  the  opponent’s  half  of  the  field. 
Both  the  forward  and  the  goalkeeper  sticks 
are  normally  operated  by  one  control;  they 
move  up  and  down  the  screen  in  unison,  as 


if  connected  to  a  single  bar. 

The  puck  automatically  comes  into  play 
from  either  side  of  the  screen  and  heads 
toward  one  of  the  goals.  The  defending 
forward  can  intercept  the  puck  and  drive  it 
back  toward  the  opponent’s  goal,  but  if  the 
forward  misses,  the  goalie  has  an  opportu¬ 
nity  to  do  the  same  thing.  Should  the  goalie 
also  miss  and  the  puck  enter  the  open 
(goal)  area,  a  point  is  registered  for  the 
other  team.  The  updated  score  auto¬ 
matically  appears  on  the  screen,  disap¬ 
pears,  and  a  new  puck  automatically 
comes  into  play  —  usually  heading  in  the 
direction  of  the  team  that  just  lost  the  point. 
But  even  if  the  goalie  misses,  the  puck 
could  rebound  off  a  wall  and  be  directed 
back  toward  the  other  playing  area. 

In  most  games  15  points  wins,  although 
there  are  exceptions.  And  in  at  least  one 
TV  hockey  game,  the  puck  is  not  deflected 
when  a  stick  intercepts  it.  Instead,  the  puck 
is  held  by  the  stick  while  the  player  tries  to 
move  it  toward  the  opponent’s  goal. 

SQUASH.  In  TV  squash,  a  vertical  wall 
generally  appears  at  one  side  of  screen; 
two  racquets,  almost  in  line  with  each 
other,  appear  elsewhere  on  the  screen.  TV 
squash  is  sometimes  called  handball  or 
when  only  one  racquet  is  displayed  prac¬ 
tice,  pelota,  robot,  or  some  similar  name. 

’  When  two  players  play  TV  squash,  each 


In  TV  squash,  a  vertical  wall  appears  at  one  side  of 
the  screen;  two  racquets,  almost  in  line  with  each 
other,  appear  elsewhere  on  the  screen. 


one  must  hit  the  ball  on  an  alternate  basis. 
The  right-hand  player  (right  control)  gener¬ 
ally  goes  first.  Should  the  left-hand  player 
intercept  the  ball  at  this  point,  the  ball  will 
go  right  through  the  racquet,  thus  ensuring 
that  the  proper  turn  is  fully  respected. 
When  the  player  whose  turn  it  is  misses  the 
ball,  a  point  automatically  registers  for  the 

opponent  and  the  score  automatically  ap¬ 
pears  on  screen. 

When  one  person  plays  practice,  robot, 
etc.,  ne  or  she  continues  to  hit  the  ball  re- 
bound  after  rebound.  When  a  miss  occurs, 
the  score  appears.  This  might  appear  to  be 
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foolish,  since  the  ball  is  sure  to  be  missed 
eventually  and  thus  the  machine  will  al¬ 
ways  win  15  to  0  (if  that  is  the  score  limit), 
but  there  are  ways  that  game  manufactur¬ 
ers  have  devised  to  make  this  format  mean¬ 
ingful. 

TARGET  SHOOTING.  Unlike  tennis,  hock¬ 
ey,  squash,  etc.,  TV  target  shooting  re¬ 
quires  the  use  of  external  toy  pistols  or 
rifles.  The  target,  usually  the  same  ball  or 
puck  as  in  other  TV  games,  bounces  ran¬ 
domly  on  the  TV  screen.  When  the  player 
pulls  the  trigger  and  scores  a  hit,  the  target 
is  blanked  out.  Usually,  the  number  of  hits 
a  player  scores  is  registered  on  the  TV 
screen  following  15  shots. 

An  alternative  shooting  game  features  a 
target  that  moves  across  the  screen  with¬ 
out  bouncing  around.  If  the  target  goes  off 
screen  unscathed  or  if  the  shooter  misses 
before  hitting  the  target,  score  one  for  the 
machine.  This  TV  game  is  sometimes 
called  skeet  shooting. 

BASKETBALL.  Although  similar  to  TV 
squash,  TV  basketball  is  different  in  that 
the  height  of  the  single  wall  can  be  ad¬ 
justed  so  that  an  opening  at  the  top  exists. 
The  size  of  the  opening  depends  on  how 
the  players  adjust  the  wall  height.  The  ob¬ 
ject  of  the  game  is  to  hit  the  ball  through 
this  opening.  If  missed,  the  ball  rebounds 
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off  the  wall  or  side  court  lines  and  returns 
toward  the  opposite  end  of  the  court.  If 
missed  by  the  player's  paddle,  the  ball 
goes  off  screen  and  the  opponent  (whether 
the  machine  or  another  player)  wins  the 
point.  If  the  player  sends  the  ball  through 
the  opening,  he  or  she  wins  the  point. 

CATCH.  The  field  for  catch  is  set  up  as  in 
hockey,  with  openings  at  each  end  to  simu¬ 
late  goal  areas.  There  are  no  sticks  or  rac¬ 
quets,  however.  Instead,  each  player  con¬ 
trols  the  vertical  position  of  one  of  the  goal 
openings,  moving  the  opening  up  or  down 
in  order  to  “catch”  the  ball  or  puck.  A  suc¬ 
cessful  catch  is  made  when  the  ball  passes 
through  the  opening.  Until  then,  the  ball  will 
continually  rebound  off  the  walls.  A  catch, 
of  course,  earns  the  successful  player  one 
point. 

AUTO  RACING.  Simulated  stock  car  rac¬ 
ing  automobiles  appear  on  the  TV  screen, 
moving  randomly  from  top  to  bottom  at  in¬ 
creasing  speeds.  Each  player  controls  a 
single  automobile  and  moves  it  horizontally 
along  the  bottom  part  of  the  TV  screen  in 
order  to  avoid  a  collision  with  oncoming 
cars.  When  a  collision  occurs,  there  is  a 
flash  and  an  audible  beep,  while  a  point  is 
registered  against  the  driver.  The  race  then 
starts  again  until  a  driver  has  the  maximum 
number  of  points  registered  against  him. 
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The  goal  openings  in  catch  can  be  moved  vertically 
to  snare  the  ball.  Scores  occur  when  the  ball  passes 
through  the  goal  openings. 


The  object  in  video  auto  racing  is  to  avoid  collisions 
by  moving  a  car  horizontally  out  of  the  path  of 
vertically  onrushing  stock  cars. 


For  two  or  more  players  to  compete,  it  is 
necessary  either  to  maintain  a  count  of  the 
number  of  cars  that  a  player  avoided  or  to 
keep  track  of  the  time  that  a  player  was 
able  to  steer  clear  of  oncoming  cars. 

Variations  On  The  Basic  Games 

MANUFACTURERS  OF  video  games  are 
constantly  trying  to  add  variations  to  the 
basic  games  to  make  their  products  more 
challenging.  Most  of  the  variations  involve 
the  addition  of  small  electronic  circuits  to 
the  basic  1C  that  forms  the  heart  of  the 
game.  Each  of  these  smaller  circuits, 
naturally,  raises  the  cost  of  producing  the 
game  and,  therefore,  the  price  consumers 
must  pay  for  it.  But  since  these  variations 
enhance  the  fun  potential  and  the  skill  de¬ 
velopment  of  players,  many  people  are  will¬ 
ing  to  pay  for  more  and  more  complex 
video  game  machines. 

Among  the  most  popular  features  is  the 
one  that  enables  players  to  change  the  size 
of  the  paddles.  Obviously,  it  is  more  difficult 
to  hit  a  ball  or  puck  with  a  small  paddle  than 
with  a  large  one.  Some  games  allow  as 
many  as  three  size  changes:  normal  (large 
size),  intermediate  (half  of  normal  size), 
and  small  (half  the  intermediate  size). 
Other  games  offer  only  two  paddle  sizes, 
and,  of  course,  the  less  costly  units  have 
only  one  size  —  the  large  size  —  paddle. 


Another  function  that  can  be  incorp0. 
rated  into  a  TV  game  is  change  of  ban 
speed.  When  this  feature  is  included, 
players  generally  can  choose  between 
normal  speed  and  high  speed,  the  latter 
being  about  twice  as  fast  as  the  former. 
Since  some  players  lack  the  necessary 
physical/mental  reflex  facilities  to  respond 
well  to  fast  balls,  this  feature  can  make  an 
enormous  difference  in  who  wins  and  who 

I0S6S. 

Some  TV  games  are  designed  so  that 
the  speed  of  the  ball  automatically  in¬ 
creases  after  a  few  exchanges  back  and 
forth.  Players  do  not  control  these  speed 
changes. 

The  angle  at  which  the  ball  ricochets  off 
a  wall  can  sometimes  be  modified,  too. 
There  are,  for  example,  games  that  give 
players  the  option  of  a  20-degree  angle  or 
a  40-degree  angle.  Some  games,  in  fact, 
include  a  button  so  that  each  player  can 
select  a  different  angle  at  specific  times  in 
order  to  fool  an  opponent.  A  sharper  angle 
is  sometimes  called  "English.” 

Typically,  the  section  of  the  paddle  on 
which  the  ball  makes  contact  determines 
the  angle  at  which  the  ball  bounces  off.  The 
section  nearest  the  center  of  the  paddle  will 
hit  the  ball  at  a  90-degree  angle,  that  is,  in  a 
straight  horizontal  direction.  When  ball  con¬ 
tact  is  made  closer  to  the  top  or  bottom  of 
the  paddle,  the  angle  at  which' the  ball 
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bounces  is  sharper.  There  are  a  total  of 
our  angles  at  which  the  ball  will  rebound 
off  the  paddle,  including  the  straight  hori¬ 
zontal  direction.  Of  course,  the  direction 
that  the  ball  rebounds  has  nothing  to  do 
wiih  the  angle  at  which  it  meets  the  paddle. 
What  determines  the  angle. of  rebound  is 

the  section  of  the  paddle  that  intersects  the 
ball. 

With  games  that  provide  automatic 
speed-up  of  the  ball’s  travel,  the  rebound 
angle  automatically  becomes  shallower;  in 
fact,  only  two  angles  occur  when  ball  speed 
is  increased.  Some  games  feature  three 
automatic  ball  speed-ups,  each  one  reduc¬ 
ing  the  angle  at  which  the  ball  bounces  off 
the  paddle.  Accordingly,  there  is  not  much 
difference  in  the  rebound  whether  the  ball 
strikes  the  center  portion  of  the  paddle  or 
toward  either  end  of  the  paddle  when  ball 
speed  is  at  its  greatest. 

Magnavox  even  includes  (on  some 
models)  a  ball-travel  control  that  permits 
players  to  send  the  ball  across  the  TV 
screen  in  different  directions.  Moreover, 
some  of  these  models  have  provisions  for 
horizontal  movement  of  paddles  as  well  as 
vertical  movement  across  the  face  of  the 
TV  screen.  Horizontal  paddle  movement  is, 
of  course,  more  difficult  for  players  to 
handle,  but  it  certainly  is  truer  to  real  sports 
games. 

Remote  controls  are  now  being  included 
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with  some  video  games,  enabling  players 
to  compete  more  comfortably,  instead  of 
having  to  rub  shoulders  as  they  bunch  over 
a  game  box.  Remote  controls  can  take  the 
form  of  levers  or  resemble  the  round  con¬ 
trols  found  on  any  radio  or  TV  receiver. 

Sound  effects,  naturally,  enhance  play¬ 
ing  enjoyment,  and  many  TV  games  issue 
two‘or  three  differently  pitched  sounds  to 
aurally  indicate  a  ball  entering  a  playing 
field  a  wall  bounce,  paddle  bounce,  etc. 
Other  games  have  explosive-like  sounds, 
motor  rumblings,  and  so  forth,  depending 
on' the  game  functions  involved.  Sound  is 
generally  produced  internally,  but  some 
games  use  the  TV  set  s  audio  system. 

Very  few  TV  games  display  paddles, 
walls,  etc.,  in  full  color.  The  majority  can 
produce  black-and-white  action  games  on 
either  monochrome  or  color  TV  receivers, 
leading  many  buyers  to  infer  that  the 
game’s  video  is  shown  in  a  variety  of  dif¬ 
ferent  colors.  A  game  that  actually  offers 
full  color,  however,  costs  considerably 
more  than  those  that  merely  “play  on  color 
TV.” 

Another  optional  choice  in  features  is  the 
manual-serve  function.  Having  manual 
control  of  the  serve  in  addition  to  the  auto¬ 
matic  ball  serve  adds  excitement  since  op¬ 
ponents  never  know  when  the  ball  will  be 
served. 

Game  packaging  is  important  to  many 
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people.  Some  games  are  obviously  made 
to  keep  production  costs  at  a  minimum, 
with  inexpensive  walnut-grained  paper 
pasted  on  a  panel.  Others  are  very  attrac¬ 
tive,  with  handsome  molded  cases,  offset 
sections  for  player  separation,  imitation- 
wood  (plastic)  grilles,  etc. 

TV  games  are  changing  constantly,  with 
prices  rising  for  each  new  innovation 
supplied.  Already  a  new  generation  of 
games  has  reached  the  marketplace, 
priced  higher  than  their  simpler  predeces¬ 
sors. 

It  is  worth  remembering,  however,  that 
video  games  still  represent  a  relatively  new 
consumer  market.  Do  not  be  surprised, 
therefore,  to  see  companies  who  cannot 
successfully  compete  in  the  market  for  one 
reason  or  another  experience  financial 
troubles  and  quickly  fade  away. 

The  Game/Set  Transfer  Switch 

ALL  TV  GAMES  come  with  a  transfer 
switch  device,  a  basic  requirement  that  the 
FCC  imposes  on  Class  I  TV  devices  (the 
category  in  which  video  games  fall).  The 
transfer  switch  usually  consists  of  a  small 
box  with  a  game/set  slide  switch,  a  phono 
jack  input  connection  that  accepts  a  long 
cable  coming  from  the  TV  game,  two 
screw-on  antenna  terminals  for  the  TV 
set’s  antenna  leads,  and  a  short  length  of 
TV  antenna  wire  that  attaches  to  the  an- 
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The  game/set  transfer  device  allows  the  viewer  to 
switch  from  a  regular  TV  broadcast  to  a  video  game 
display  without  removing  the  antenna  wire  from  the 
TV's  antenna  terminals. 

tenna  terminals  on  the  back  of  the  TV  set. 
When  the  transfer  switch  is  properly  in¬ 
stalled,  a  user  can  switch  from  viewing  a 
TV  broadcast  to  playing  a  TV  game  without 
removing  the  antenna  wire  from  the  TV 
set’s  antenna  terminals. 

The  switch  is  not  an  ordinary  one, 
though.  It  is  designed  to  make  certain  that 


Paddle  Control  Knob  Paddle  Control  Knob 

After  you  attach  the  game/set  switch ,  turn  on  the 
TV,  move  the  switch  into  the  game  position,  turn  on 
the  power,  adjust  the  various  control  options,  and 
press  the  reset  button  to  start  the  action. 
of  Power  On /Off  b =Ba/f  Speed  c=Paddle  Size 
d=Rebound  Angle  e=Auto /Manual  Serve 


the  signal  from  the  video  game  never  inter¬ 
feres  with  reception  of  a  regular  TV  broad¬ 
cast.  An  acceptable  Class  I  TV  device 
switch  must  also  provide  reasonable  as¬ 
surance  of  maintaining  its  specifications  for 
at  least  five  years  under  normal  operation. 
Separate  switches  are  available;  Sears 
Roebuck,  Magnavox,  and  Atari  dealers  sell 
them,  primarily  for  use  with  second  TV 
sets. 
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TV  flames  are  designed  to  operate  n 
unused  channel.  Most  often  that  is  ch  an 
3.  Usually,  however,  there  is  a  switch^1 
that  the  gamo  may  be  changed  for  use  S° 
channel  4  should  channel  3  be  in  use  °n 
Here  is  how  to  start  play  with  the  typical 
video  game.  Turn  on  the  TV  set,  slide  the 
switch  box  attached  to  the  set’s  antenna 
terminals  to  "TV  Game.”  Select  channel  3 
(or  channel  4  if  channel  3  is  a  broadcast 
channel  in  the  area).  Turn  the  game  power 
switch  on.  Press  a  reset  button  on  the  unit, 
and  the  particular  game  you  have  will  be 
activated.  For  best  visual  results,  you  may 
have  to  lower  the  TV  set’s  brightness; 
sometimes  the  set’s  vertical  or  horizontal 
control  must  be  adjusted  as  well. 

Naturally,  you  must  either  have  batteries 
(“C"  cells  or  *‘D"  cells)  installed  in  the 
game  or  an  AC  adapter  attached  and  plug¬ 
ged  into  a  standard  electrical  socket.  The 
adapter  is  an  inexpensive  and  thoroughly 
worthwhile  option. 
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ELECTRONICS  technology  that 
has  made  possible  the  development 
of  consumer  video  games  has  come 
a  long  way  since  Magnavox  first  in¬ 
troduced  its  Odyssey  game  in  1972.  The 
original  Odyssey  contained  about  305  indi¬ 
vidual  electronic  parts,  did  not  produce  a 
game  field  on  the  screen,  and  did  not  pro¬ 
vide  electronic  scoring.  It  took  three  years 
and  the  incorporation  of  integrated  circuits 
to  make  these  refinements  possible.  The 
1C  reduced  the  parts  count  to  about  200 
components.  Later,  “large-scale”  IC’s  low¬ 
ered  the  parts  count  even  further  (to  about 
75  electronic  components),  increased  the 
number  of  game  refinements,  and  cut  the 
production  costs  —  and,  therefore,  the 
prices  consumers  must  pay  —  for  the  more 
sophisticated  video  games. 

An  integrated  circuit  is  actually  a  micro- 
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Integrated 
Circuit  Chip 


A  largo  number  of  little  ( 1/20  of  an  inch)  chips  can 
he  produced  on  a  single  silicon  wafer;  each  chip 
is  identical  to  every  other  one  on  the  wafer. 

The  wafer  is  sliced,  and  each  chip  is  mounted 
into  a  package  and  hermetically  sealed. 


electronics  part  that  combines  a  great 
many  components  —  resistors,  capacitors, 
transistors,  and  diodes  —  into  a  tiny  silicon 
wafer.  It  is  not  unusual,  for  example,  to 
have  the  equivalent  of  a  few  hundred  com¬ 
ponents  compressed  into  a  thin  chip  of  sili¬ 
con  that  measures  only  1  /20th  of  an  inch 
square. 

A  large  number  of  these  little  chips  are 
produced  on  a  single  silicon  wafer,  each  a 
duplicate  of  the  other.  For  example,  150 
circuits  could  be  produced  on  a  circular 
wafer  of  silicon  at  the  same  time,  after 
which  they  would  be  sliced  into  individual 
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V 


PIN  CONFIGURATION 

28-Lead  Dual  Inline 


NCC 

Vss  (Ground)  C 
Sound  Output  C 
VccC 
Balt  Angies  C 
Ball  Output  C 
Ball  Speed  C 
Manual  Serve  C 
Rrght  Player  Output  C 
Lett  Player  Output  C 
Right  Bat  Input  C 
Left  Bat  Input  C 
Bat  Sue  C 
NCC 


28  3NC 
27  3  Hit  Input 
26  3  Shot  Input 
25  3  Reset  Input 
24  3  Score  and  F*td  0 
23  3  Peiota  ^ 

22  13  Squash 
21  3  Hockey/Soccer 
20  3  Tenms 
19  3  Rifle  Game  2 
18  3  Rifle  Game  1 
17  3  Clock  Input 
16  3  Sync  Output 
15  3nc 


Externa!  leads  are  often  aligned  on  both  sides  of  a 
small  rectangular  dual  inline  package  (DIP). 


circuit  chips,  mounted  into  a  package 
where  connections  would  be  made  to  ex¬ 
ternal  leads,  and  the  package  then  hermet¬ 
ically  sealed. 

How  can  so  much  be  crowded  into  so 
little  space?  The  1C  is  produced  through 
photographic  and  chemical  processes;  it 
starts  large  and  is  reduced  photographic¬ 
ally  to  a  very  small  size.  This  is  followed 
by  a  series  of  oxidizing,  oxide  removal,  and 
aittusion  processes,  concluding  with  a  final 
p  otomask  operation  for  selective  etching 
werejhe  circuit  inputs,  outputs, 'and 
power  supply  contacts  will  be  made.  Thin 
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wires  are  connected  to  these  contact  pads 
and  fastened  to  leads  that  project  from  a 
protective  package.  These  leads,  designed 
to  plug  into  holes  on  a  printed  circuit  board, 
are  often  aligned  on  both  sides  of  a  small 
rectangular  object  called  a  dual  inline 
package  (DIP). 

Production  of  integrated  circuits  is  actu¬ 
ally  quite  inexpensive,  excluding  the  costs 
of  amortizing  production  equipment  and 
|  the  design  and  preparation  of  the  photo- 
;  masks.  Of  course,  only  large-scale  produc- 
!  tion  makes  the  whole  process  eco¬ 
nomically  feasible.  Producing  a  group  of 
circuits  on  the  1C  chip  —  called  large-scale 
integration  or  just  plain  LSI  —  further  re¬ 
duces  the  parts  count  and  the  cost,  al¬ 
though  some  flexibility  is  lost  compared  to 
a  multichip  system. 

Digital  Electronics 

IT  DOUBTLESSLY  boggles  the  minds  of 
most  people  that  electronic  circuits  seem  to 
think.  How  is  it  possible  for  an  electronic 
circuit  to  move  balls,  change  angles,  main¬ 
tain  numerical  scoring,  and  so  on,  within  so 
limited  a  physical  package?  The  answer 
lies  largely  in  digital  electronics,  a  technol¬ 
ogy  that  is  quite  unlike  anything  commonly 
found  in  TV  sets  or  radios  or  other  more 
familiar  consumer  electronic  devices. 

Digital  electronic  circuits  carry  out  logical 
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moves  and  make  decisions  based  on  th 
moves.  All  that  is  really  involved  is  a  $\  Sl 
system  based  essentially  on  whether  a  d'e 
vice  is  on  or  off  or  has  a  certain  voltage  o 
lower  voltage.  This  might  also  be  called3 
true-or-false  system  or  a  logic  1  or  logic  o 
system  because  only  two  electronic  states 
are  employed.  Due  to  the  great  speed  with 
which  electrons  move,  these  decisions  and 
consequent  actions  happen  so  fast  that  the 
human  mind  cannot  perceive  the  system  at 
work. 

The  foregoing  two-digit,  or  base-2,  sys¬ 
tem  is  called  the  binary  system.  Each  digit, 
1  or  0,  is  called  a  “bit,"  the  name  derived 
from  the  term  “binary  digit.”  In  contrast,  the 
counting  system  most  people  use  every 
day  is  the  decimal  or  base-10  system, 
using  digits  0  through  9  to  count  from  1  to 
10. 

The  word  “digit,”  from  the  Latin  word 
“digitus,”  means  finger.  Early  Romans,  in 
fact,  developed  Roman  numerals  by  relat¬ 
ing  them  to  their  fingers.  A  fundamental  bi¬ 
nary  numbering  system,  the  basis  of  digital 
electronic  circuit  operation,  consists  of 
successively  doubled  number  values 


applied  to  each  finger.  Start  with  the  thumb, 
which  represents  1;  the  forefinger  rep¬ 
resents  2;  the  middle  finger  4;  the  ring 
finger  8;  the  “pinkie”  16.  On  the  other 
hand,  the  thumb  represents  32,  and  so  on. 
This  is  called  the  8,  4,  2,  1  binary  code. 
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The  word  digit  (from  the  Latin  word  digitus)  means 
finger.  Early  Romans ,  in  fact ,  developed  what  we 
refer  to  as  Roman  numerals  by  relating  numerical 
values  to  their  fingers . 
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A  fundamental  binary  numbering  system  consists  of 
successively  doubled  values  applied  to  each  finger. 


With  this  code,  decimal  system  numbers 
can  be  represented  by  a  series  of  0’s  and 
Vs  or  on’s  and  offs.  For  example,  if  one 
wished  to  represent  the  number  3  with  this 
code,  the  thumb  and  forefinger  of  the  first 
hand  would  be  raised  —  binary  numbers  2 
+  1=3  —  while  the  others  would  be 


Electric  light  bulbs  arranged  according  to  a  binary 
/?<v/7?  ering  system  represent  how  the  number  six  can 
be  derived.  The  binary  expression  of  six  is  01 10. 
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clenched.  Electrically  (switch  “on”  or 

"off”),  this  finger  equation  would  be  repre- 

sented  by:  0  0  0  1  1 

.  Think  of  it  as  a  switch 

that  is  first  on  for  a  short  time,  another  that 

is  on  for  the  same  time,  and  the  remaining 

jj  switches  off. 

The  following  represents  the  expression 

of  numerical  values 

in  the  decimal  system: 

Binary 

• 

Decimal 

0000 

0 

0001 

1 

0010 

2 

0011 

3 

0100 

4 

0101 

5 

0110 

6 

0111 

7 

1000 

8 

1001 

9 

To  add  two  separate  numbers,  say,  2  + 

3,  in  the  binary  system,  one  would  do  the 

following: 

0  +  0  =  0 

0+1  =  1 

1+0=1 

1  +  1=0  carrying  a  1  to  the  next 

significant  digit 

'  '  •  -  V.'  \  Vj  V  O 

'}  V  «  U\  .i  Oi  - 

«  •  r\  • 

•«  •  '■  ■■  o  _  .  *.  •  vo  v  -  .  ■ . 

^  .. . 

— *  — —  -  - 
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Therefore, 


0010 

+ 

0011 

0101 


(decimal  number  2) 

(decimal  number  3) 
(decimal  number  5) 


Note  that  0101  is  indeed  equivalent  to 
the  decimal  number  5,  as  indicated  in  the 
table  previously  shown. 

A  decoder  is  utilized  in  digital  electronics 
to  convert  binary  numbers  to  decimal  num¬ 
bers  for  a  visual  numerics  display.  A  BCD 
(binary  coded  decimal)  code  is  often  used. 
The  equivalent  BCD  number  to  a  decimal 
number  is  the  same  as  in  the  binary  code 
previously  discussed,  except  that  it  only 
goes  (in  digits)  from  0  to  9.  Consequently, 
the  decimal  number  15  would  be  1111  in 
binary,  but  it  would  be  0001  0101  using  the 
BCD  code. 

The  BCD  code  uses  four  bits  to  rep¬ 
resent  numbers,  using  the  finger-counting 
4,  2,  1  system.  Such  a  system  can  be 
used  very  easily  to  display  numbers 
graphically.  With  just  a  segmented  number 
8,  any  number  from  0  to  9  can  be  produced 
y  merely  adding  or  removing  a  segment 
°r  °ff’  .dePendin9  upon  the  electronic 
iJL  re?®,ved)*  Each  segment  is  given  a 

Dloved  Th-  3  t0tal  of  seven  letters  em¬ 
ployed.  This  same  principle  is  used  to  dis- 
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play  numbers  on  electronic  calculators-  f 
you  look  closely  at  a  calculator’s  unlighted 
readout,  you  will  see  a  darkened  figure  8° 
Similarly,  the  digital  score  you  see  on  the 
TV  screen  when  playing  an  electronic 
video  game  is  always  squarish  in  shape. 
There  are  various  codes  used  in  digital 
electronics,  but  the  BCD  code  is  a  simple, 
economical  one  that  is  widely  employed.  ’ 

Logic 

THROUGH  USE  of  the  on-off  concept, 
electronic  circuits  can  be  made,  in  effect,  to 
think  and  make  decisions.  Called  “digital 
logic,”  this  thinking/decision-making  pro¬ 
cess  is  based  on  a  true  or  false  premise  de¬ 
veloped  by  George  Boole  in  1854.  It  is 
sometimes  referred  to  as  Boolean  logic  or 
algebra,  and  its  concepts  have  been  trans¬ 
ferred  to  electronics  because  two  contrast¬ 
ing  conditions  are  easy  to  obtain.  Again, 
true  (or  switch  on)  can  be  represented  by 
the  binary  1 ,  while  the  converse  can  be 
represented  by  the  binary  0. 

The  thinking/decision  function  is  im¬ 
plemented  by  electronic  devices  called 
gates.”  They  are  called  that  because  that 
is  just  how  they  perform.  Open  the  gate  and 
electrons  flow;  close  it  and  the  electron 
'  stops.  In  effect,  these  gates  are 
switches  that  respond  to  certain  voltages  in 
order  to  perform  certain  tasks.  Gates  are 
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divided  into  three  basic  types:  the  AND 
gate,  the  OR  gate,  and  the  NOT  (or  invert¬ 
er)  gate.  Three  variations  —  called  NAND, 
NOR,  and  EXCLUSIVE  OR  —  are  often 
used  in  digital  logic  circuits. 

View  these  gates  strictly  from  the 
perspective  of  their  input  and  output  leads. 
Although  many  gates  are  often  combined, 
yielding  a  number  of  input  and  output 
leads,  you  can  get  an  idea  of  how  they  per¬ 
form  by  examining  a  single,  simple  gate. 

An  AND  gate  is  an  electronic  device  with 
two  input  leads  and  one  output  lead.  If  each 
input  receives  a  logic  1  (this  could  be  volt¬ 
age  versus  absence  of  voltage,  the  latter 
being  logic  0  —  or  a  high  voltage  versus  a 
low  voltage),  then  the  output  is  a  logic  1.  If 
either  input  has  a  logic  0  while  the  other 
has  a  logic  1 ,  or  if  both  have  logic  0,  then 
the  output  of  the  AND  gate  would  be  logic 
0.  The  only  time  it  becomes  logic  1  is  when 
both  input  leads  receive  logic  1  signals. 

In  contrast,  an  OR  gate  will  produce  a 
logic  1  if  either  or  both  of  its  input  leads 
receive  a  logic  1  signal.  Therefore,  if  one 
input  gets  a  logic  0  and  the  other  a  logic  1 , 
the  output  will  be  a  logic  1 .  Only  when  there 
are  no  logic  1  's  in  the  input  —  that  is,  when 
both  input  leads  are  at  logic  0  —  will  the 
output  of  an  OR  gate  be  logic  0. 

The  third  basic  gate  element,  the  inverter 
or  NOT  gate,  has  only  one  input.  It  is  a 
contrary  gate  since  it  does  just  the  opposite 


1  +  1  =  1 

,  ^  NDgate  is  an  electronic  device  with  two  input 

a  loairt  T  °TUt  'ead-  ,f  each  input  receives 
both  inni  ten  the  °utput  is  3  lo9‘c  I-  If  either  or 
PUtS  rece,ve  '°3ic  0.  then  output  is  logic  0. 


of  what  is  fed  into  it.  For  example,  if  a  logic 
0  enters  the  input,  the  inverter's  output  will 
be  logic  1,  and  vice  versa. 

To  understand  just  how  an  electronic 
gate  can  function,  suppose  that  the  local 
traffic  commissioner  decides  that  when  a 
number  of  cars  approach  a  red  traffic  light 
after  passing  one  that  is  green,  the  red  light 
automatically  should  turn  green  to  keep  the 
flow  of  automobiles  steady.  This  cqp  be 
done  easily  with  an  AND  gate.  Simply  feed 
the  green-light  signal  from  the  previous 
traffic  light  to  one  input  of  the  AND  gate  and 
the  signal  from  an  oncoming  traffic  detector 
to  the  other  AND  gate  input.  Then,  the  out¬ 
put  will  send  a  signal  to  the  second  traffic 
light  so  that  it  will  turn  green  only  when  both 
conditions  —  i.e.,  previous  green  light  and 
sufficient  traffic  volume  —  exist. 

Video  Game  Electronics 

VIDEO  GAMES  ARE  divided  into  only  a 
few  basic  blocks.  These  include  input  con¬ 
trols  (switches,  potentiometer  controls, 
etc.),  video  generators  (paddles,  balls, 
playing  field,  scoring),  logic  generation, 
and  power  supply.  When  everything  oper¬ 
ates  correctly,  a  radio-frequency  signal 
with  intelligence  can  be  applied  to  the  an¬ 
tenna  terminals  of  a  TV  receiver.  An  FCC- 
approved  switch  then  disconnects  the  con¬ 
ventional  TV  antenna,  substitutes  the  TV 
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game  signal,  and  you  are  ready  to  play 
some  type  of  animated  sports  game. 

The  video  picture  itself  is  produced  by  a 
method  called  scanning.  Simply  put,  this  is 
a  method  in  which  the  video  is  “painted”  on 
a  TV  picture  tube  by  a  modulated  electronic 
beam  going  back  and  forth  diagonally, 
starting  at  the  top.  When  it  reaches  the  bot¬ 
tom,  it  starts  over,  going  in  between  the 
first  set  of  scan  lines.  Think  of  the  beam, 

then,  as  bouncing  diagonally  from  one  side 
to  the  other. 

The  video  modulation  signal  itself  is  sim¬ 
ply  an  electrical  voltage  that  causes  black 
to  be  displayed  when  voltage  is  high  and 
white  when  current  is  low.  Shades  of  gray 
are  caused  by  voltage  values  in  between 
high  and  low.  The  voltage  variations 


Line 

Scanning 


I - - - - - I 

video  picture  itself  is  produced  by  a  scanning 
tne  which  paints  the  picture  on  the  screen. 
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Modulated  electronic  scanning  beam  bounces  back 
and  forth  diagonally  and  then  retraces  (dash  lines). 


Black  Level 
Gray  Level 


White  Level  - 


Gray  is  developed  by  variations  in  the  electrical 
voltage  of  the  video  modulation  signal. 


when  when  vo/tege  is  high ,  and  whi 

values  in  hit  *  °W'  Shadin9  is  created  by  vo/ta* 
values  m  between  high  and  tow. 
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traverse  across  the  screen  so  fast  that  the 
human  eye  cannot  catch  the  motion. 

Normally,  525  scanned  lines  make  up  a 
TV  picture.  This  is  called  an  interlacing  sys¬ 
tem,  with  262-1  2  lines  repeated  twice  to 
provide  a  fine,  sharp  picture.  For  consumer 
TV  video  games,  however,  only  262-1/2 
lines  are  scanned;  that  is  done  in  order  to 
reduce  the  amount  of  digital  electronic 
logic  required  to  keep  track  of  where  balls 
and  players  are  at  any  particular  moment. 
The  picture  quality  produced  by  a  video 

game  does  not  suffer  in  comparison  to  the 
full  525  lines. 

A  popular  Odyssey  model  utilizes  nine 
LSI  custom  integrated  circuits  to  produce  a 
versatile  video  game.  The  first  1C  contains 
the  rebound  circuitry,  wall  generator,  hori¬ 
zontal  and  vertical  sync  generator,  and  a 
regulated  power  supply.  The  wall  generator 
makes  wide  use  of  digital  logic  devices 
especially  AND  and  NOT  gate!.  Two  more 
IC  s  maintain  walls  (with  or  without  holes) 
a  ball  generator,  and  two  plaver 
generators.  Another  IC  incorporates  the 
ogic  and  video  summer  circuitry,  with  the 
ormerdetermining  what  is  to  happen  when 

and*™  t  a  ba"  (including  ball  direction 
nd  control  transfer  to  another  player)  This 

served^  Af  °  d££tes  When  a  baM  is  to  be 
erved.  A  few  OR  gates  are  used  for  the 

scorLPTen-ati0n'  Another  IC  provides 
°nng,  keeping  proper  count  and  reset- 
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ting  to  zero,  while  yet  another  displays  the 
proper  score  automatically.  IC’s  7  and  8 
are  character  generators  and  drivers.  The 
final  1C  is  for  generation  of  a  composite 
color  video  signal.  Magnavox  also  makes  a 
video  game  with  a  single  LSI  integrated 
circuit. 

There  are  two  types  of  sound  that  can  be 
generated  for  a  video  game.  One  type, 
generated  by  square  waves,  is  used  to  de¬ 
note,  aurally,  when  a  ball  hits  a  paddle  or 
rebounds  from  a  wall.  In  this  case,  the 
sound’s  pitch  is  altered  simply  by  changing 
the  digital  pulse  width  of  the  square  wave. 
The  other  sounds  are  the  explosions,  the 
roar  of  a  stock  car  racer,  etc.  This  kind  of 
sound  is  costly  to  create  and  is,  therefore, 
not  yet  widely  used  in  games  aimed  at  the 
consumer  market,  although  commercial 
coin-operated  games  have  utilized  such 
sound  effects  with  dramatic  results. 

Another  interesting  aspect  of  consumer 
versus  commercial  video  games  is  the 
sharpness  or  resolution  of  the  objects  on 
the  video  screen.  The  difference  is  in  the 
type  of  logic  used.  Whereas  the  consumer 
games  get  only  one  or  two  Megahertz 
bandwidth,  there  are  commercial  games 
that  operate  at  seven  MHz.  To  achieve 
these  fine  images,  of  course,  makers  of 
commercial  video  games  must  use  more 
costly  electronic  logic  devices. 
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The  Advent  Of  Microprocessors 


TO  PROVIDE  MUCH  more  in  the  way  0f 
entertaining  video  games,  manufacturers 
are  investigating  the  microprocessor  sys¬ 
tem.  A  microprocessor  unit  (MPU),  f0r. 
merly  called  a  central  processing  unit 
(CPU),  is  the  brains  of  the  computer.  It  is 
an  arithmetic  and  logic  function  control  de¬ 
vice  that  resembles  an  integrated  circuit 
except  that  it  is  a  little  larger.  When  pro¬ 
duced  in  volume,  MPU’s  are  not  much 
more  costly  than  integrated  circuits,  al¬ 
though  consumers  will  have  to  pay  $150  to 
$200  for  microprocessor  games  as  com¬ 
pared  to  the  $40  to  $1 00  range  of  non-MPU 
TV  games.  MPU-based  games  can  be 
used  for  educational  purposes  as  well  as 
competitive  ones,  and  they  can  create 
complex  games  that  could  never  be  pro¬ 
duced  economically  at  this  time  with  non- 

^  MPU  technology. 

r  The  Fairchild  Video  Entertainment  Sys¬ 
tem  is  one  microprocessor  video  game  that 
is  already  on  the  market.  The  “Desert  Fox” 
game,  one  of  the  many  games  that  can  be 
played  with  the  Fairchild  system,  involves  a 
tank  that  has  to  be  rotated,  accelerated, 
decelerated,  and  blown  up;  cannon  shell 
motion  is  exhibited,  and  mine  explosions 
are  depicted.  Movement  is  smooth  be¬ 
cause  moving  blocks  of  data  generate  paf* 
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no 


Fairchild's  Desert  Fox  game  involves  rotatable 
tanks.  Movement  is  smooth  because  moving  blocks 
of  data  generate  partial  shifts  in  an  overlapping 
manner .  Since  the  tank  is  shifted  more  at  the 
top  than  at  the  bottom ,  some  distortion  occurs. 


r5~13- 

_j — i _ 


Rapid  switching  of  light  to  dark  simulates  a  mine 
explosion  or  a  cannon  shell  hit  from  opposing  tank. 


tial  shifts  in  an  overlapping  manner.  It  all 
happens  so  quickly  that  the  human  eye 
cannot  perceive  the  overlap;  if  it  were  not 
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handled  this  way,  motion  would  appear 
be  jerky.  0 


Suppose  that  a  player  using  the  Fairchild 
microprocessor-controlled  game  wishes  to 

rotate  a  battle  tank.  The  microprocessor 

would  receive  the  signal  generated  by  the 
player’s  hand  control.  With  this  signal,  the 
microprocessor  would  update  or  refresh 
the  tank  pattern  once  every  six  or  ten  TV 
frames  (in  a  TV  frame,  the  picture  is  re¬ 
peated  60  times  per  second  to  avoid 
flicker),  shifting  the  image  more  at  the  top 
than  at  the  bottom.  A  25-degree  turn  com¬ 
mand  would  move  or  update  the  tank’s 
position  once  vertically  and  twice  horizon¬ 
tally  every  six  or  seven  frames,  thus  distort¬ 
ing  the  tank’s  picture.  The  process  takes 
some  getting  used  to,  but  people  who  play 
Fairchild’s  Desert  Fox  quickly  become  ac¬ 
customed  to  how  the  game  behaves  and 
how  they  can  control  that  behavior. 

Microprocessor  games  use  ROM’s 
(Read-Only  Memories),  which  are 
integrated-circuit  memories  from  which  in¬ 
formation  can  be  read  out.  The  ROM’s, 
programmed  by  the  manufacturer,  can  be 
plugged  in  to  set  up  a  different  game  or 
games.  Thus,  the  microprocessor  video 
devices  will  offer  nearly  a  limitless  selec¬ 
tion  of  games;  the  only  real  limit,  in  fact,  will 
be  the  number  of  different  games  any 
single  consumer  can  afford  to  purchase. 
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THERE  ARE  MANY  ways  to  get  an 
edge  on  your  opponent  when  play¬ 
ing  any  kind  of  game.  TV  games  are 
no  exception.  You  must  refine  your 
basic  skills,  of  course,  but  you  must  also 
master  game  strategy  and  tactics  if  you 
want  to  be  a  winner.  Much  of  what  sepa¬ 
rates  winners  and  losers  is  psychological; 
you  have  got  to  be  match-tough  to  be  #1. 

No  Love  In  TV  Tennis 

COMPARE  THE  actual  game  of  tennis  with 
the  video  game.  They  appear  very  much 
different.  In  TV  tennis  there  is  no  “Love  .... 
15  ....  deuce,  etc.”  Instead,  the  winner  is 
the  first  to  achieve  15  points  (sometimes  21 
or  even  9  points,  depending  on  the  game 
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maker).  In  TV  tennis  there  is  no  serving 
sequence  or  switching  of  sides  or  even  a 
small  court  area  in  which  a  serve  must 
land.  Since  it  is  impossible  to  hit  a  ball  into 
the  net  in  TV  tennis,  there  are  no  faults  that 
can  be  called.  Conversely,  there  are  no  re¬ 
bound  walls  in  the  real  game  of  tennis. 

There  are,  nonetheless,  certain  psycho¬ 
logical  tactics  that  can  be  used  to  over¬ 
whelming  advantage  in  both  a  TV  game 
and  a  genuine  tennis  match. 

Whatever  type  of  video  tennis  game  you 
have,  the  object  is  to  defend  your  court  so 
that  your  opponent  does  not  drive  the  ball 
past  you.  If  your  game  is  like  most  (but  not 
all),  your  racquet  cannot  move  horizontally. 
Once  the  ball  gets  past  you,  you  cannot 
move  back  quickly  to  catch  up  with  it;  the 
point  is  lost.  Therefore,  you  must  position 
the  racquet  vertically  to  intercept  the  ball 


The  Magnavox  Odyssey  400  game  allows  players 
to  move  raquets  horizontally  as  well  as  vertically. 
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Wrong 


Right 
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In  tennis,  you  must  be  in  position  before  the  ball 
reaches  your  racquet 


before  it  reaches  the  horizontal  plane  in 
which  the  racquet  moves  up  and  down. 

Practice  the  game  on  your  TV  set  by 
yourself;  most  video  games  have  a  practice 
mode.  Familiarize  yourself  with  the  serve, 
speed  changes  (if  any),  racquet  rebound 
angles,  and  wall  deflection  angles.  Learn 
ow  to  meet  the  ball  with  your  TV  racquet 
and  how  to  handle  ricochets  off  the  walls. 

in  Lyr  9aTe  features  automatic  increass 
pronl  speed,  determine  how  many  volleys 
are  required  before  each  increase  takes 
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place.  The  same  holds  true  for  learning  re¬ 
bound  and  deflection  angles.  With  a  game  . 
like  Atari’s  Super  Pong,  for  example,  there 
are  seven  different  directions  that  the  ball 
can  take  when  it  hits  the  racquet.  Through 
the  first  three  paddle  hits,  the  angle  be- 


8th+  Volleys 


comes  progressively  sharper  as  the  ball  • 
tercepts  the  ends  of  the  racquet.  From  tl? ' 
fourth  through  to  the  seventh  volleys  *h 
angle  becomes  shallower.  After  that  the 
angle  becomes  very  shallow.  Familiarize 
yourself  with  how  the  ball  behaves  after 
every  change  in  speed  and  angle;  each  alt¬ 
eration  requires  an  adjustment  in  player 
reaction. 

One  interesting  method  of  sharpening 
eye-hand  skills  is  the  “lock-up”  game 
suggested  by  Atari,  manufacturer  of  Pong 
and  Super  Pong.  This  game  involves  one 
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person  handling  the  controls  for  two 
quets  to  see  how  quickly  both  can  be  mC' 
neuvered  into  a  position  that  results  in  th 
ball  bouncing  back  and  forth  between  the 
two  racquets  without  requiring  any  further 
player  control  movement.  The  straight 
horizontal  lock-up  is  the  easiest  to  achieve 
Next  try  the  lock-up  patterns  that  have  the 
ball  bouncing  off  the  top  or  bottom  walls.  By 
far  the  hardest  lock-up  is  when  the  ball- 
motion  pattern  is  diagonal.  Keep  one  thing 
in  mind,  though;  if  you  own  a  game  that 
changes  rebound  angle,  you  cannot  start 
the  successful  lock-up  until  after  the  final 
angle  change  has  been  made. 

It  is  of  crucial  importance  that  you  know 
where  the  serve  will  originate.  Will  the  ball 
be  served  from  mid  court?  From  the  end 
court?  From  a  paddle?  Once  you  know 
about  the  serve,  you  can  prepare  for  it  and 
get  the  edge  on  your  opponent. 

To  win  at  any  ball  game,  especially  a  fast 
one  where  the  ball  goes  back  and  forth 
without  respite,  a  player  must  learn  to  con¬ 
centrate.  Do  pot  permit  yourself  to  be  dis¬ 
tracted  by  anything!  But  do  try  to  distract 
your  opponent.  For  instance,  after  you  hit  a 
ball  back,  move  your  racquet  up  and  down 
vigorously.  Changes  are,  you  will  break 
°Pponent  s  concentration.  If  you  hit 

npuof  n^!  ?J3t?arp  an9|e-  throw  out  a  “You’ll 

nrmcr,?6*  onf  •”  comment  as  your  op- 
ponent  moves  to  intercept  it. 
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X  ZZZhZTotfrebound  (topL  thehard« 


The  greater  the  angle  of  rebound  or  de¬ 
flection,  the  harder  it  is  to  hit  the  ball.  Con¬ 
sequently,  you  should  always  try  to  hit  the 
ball  with  a  section  of  the  paddle  other  than 
the  middle.  A  mid-paddle  shot  will  simply 
travel  in  a  straight  line.  Meet  the  ball  as  far 
up  or  down  at  the  end  section  of  your  TV 
racquet  as  you  can,  thereby  generating  the 
biggest  angle  possible  and  hopefully  creat¬ 
ing  an  off-the-wall  deflection  for  your  oppo¬ 
nent  to  handle.  This  really  taxes  a  player’s 
judgment  and  reflexes. 

Always  try  to  return  a  ball  to  your  oppo¬ 
nent’s  weakness.  If  he  or  she  displays  any 
difficulty  in  moving  from  the  bottom  to  the 
top  of  the  court  to  meet  your  drive,  hit  it  to 
the  top  any  time  the  opponent  is  out  of  posi¬ 
tion.  Is  it  a  rebound  shot  off  a  wall  that 
shakes  him  or  her  up?  Once  your  discover 
an  individual’s  weakness,  exploit  it  and 
video  victories  will  be  yours. 

If  you  own  an  Odyssey  400  or  any  other 
game  that  permits  you  to  move  your  rac¬ 
quet  horizontally  as  well  as  vertically,  then 
you  face  a  different  ball  game  entirely.  Now 
you  can  rush  the  net  if  you  wish.  Rushing 
tne  net  deprives  your  opponent  of  time  to 
react  to  the  ball  hit  because  of  the  shorter 
distance  to  his  racquet. 

The  400’s  ball-control  feature  is  another 
consideration.  Whoever  hits  the  ball  has 
call  control  until  the  other  player  hits  it. 

erefore,  after  you  hit  it,  try  to  maneuver 
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The  Odyssey  400's  ball-control  knob  can  actually 
make  the  ball  jump  over  the  opponent's  raquet. 

An  especially  tricky  move  is  to  activate  the  control 
swiftly  as  the  ball  rebounds  off  a  boundary . 


the  ball  just  before  your  opponent’s  racquet 
reaches  it.  This  calls  for  a  very  quick  twist 
of  the  ball-control  knob,  making  the  ball 
jump  over  the  racquet,  followed  by  a  sharp 
twist  in  the  opposite  direction  to  ruin  any 
attempt  your  opponent  could  make  to  save 

thLP0«il?t,JAn  esPec*ally  tricky  move,  one 
ti  t dazz,e  V°ur  opponent,  is  to  ac- 

bnunHc^V0^01  swift,V  as  the  ball  re- 

anatedp?  a  boundary.  The  unanticipated 

nenl  off ^balance' SUr6'y  thr0W  the  °PP°‘ 
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Speed  Pro/Normal  Switch 


English  Pro/Normal  Switch 


Pro  Slam  Button 


Pro  English  Button 

If  you  have  a  game  like  Ricochet,  by  all  means 
utilize  the  slam  button  and  English  control.  But 
t  em  selectively.  The  idea  is  to  surprise  your 

opponent. 
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If  you  have  a  slam  button  or  an  “Eng|jshn 
control  on  your  game,  by  all  means  use  it  t0 
surprise  your  opponent.  Just  be  sure  to  use 
it  selectively.  The  same  is  true  for  the 
manual-serve  function.  Serve  quickly  at 
times  —  before  your  opponent  is  prepared 
—  while  at  other  times  just  stall  as  you  talk 
to  your  opponent.  At  the  moment  he  starts 
to  reply,  drive  the  serve  at  him. 

At  least  one  video  game  features  what  is 
sometimes  called  “gravity”  tennis.  This  re¬ 
fers  to  the  ball  moving  across  the  screen  in 
an  arc  rather  than  in  a  straight  line.  Clearly, 
gravity  tennis  is  closer  to  the  real  game.  It 
certainly  is  more  difficult  to  track  down  a 
ball  that  arcs  than  a  ball  that  follows  a 
straight  line.  Unfortunately,  most  games  do 
not  offer  gravity  tennis. 

If  you  are  winning,  do  not  change  your 
game  plan.  Stick  with  any  approach  that 
proves  successful.  If  you  go  ahead  and  can 
see  victory  at  hand,  don’t  let  up!  Many 
players  simply  boot  the  game  when  they 
have  just  a  couple  of  points  to  go.  In  TV 
tennis,  it  doesn’t  take  much  of  a  run  for  an 
opponent  to  get  back  in  the  ball  game. 

People  who  play  TV  tennis  more  closely 
identify  the  game  with  table  tennis  than 
with  lawn  tennis,  also  called  “Ping  Pong.” 
Played  on  a  small  table  that  measures  9 
feet  long  by  5  feet  wide  and  that  is  2-1/2 
feet  off  the  floor ,  table  tennis  is  a  game  in 
which  tactics  play  nearly  as  important  a 
role  as  do  the  basic  skills.  Control  the  ral- 


lies,  concentrate,  and  keep  your  eye  on  the 
ball  are  the  keys  to  winning  —  be  the  game 
lawn  tennis,  table  tennis,  or  TV  tennis. 
Breaking  up  the  pattern  of  play  with  a  sud¬ 
den  change  of  pace  usually  takes  the  op¬ 
ponent  by  surprise  and  often  wins  the 
point. 

In  any  ball  game  of  quick  hit  and  return, 
you  should  feel  out  your  opponent  as  soon 
as  possible  to  learn  about  weaknesses  that 
you  can  exploit.  In  real  tennis  —  lawn  and 
table  —  you  can  use  “top  spin,”  “slices” 
etc.,  which  are  obviously  out  of  the  ques¬ 
tion  in  the  video  versions.  But  the  basic 
principles  involved  in  reacting  to  a  ball  com¬ 
ing  toward  you  at  different  angles  and  at 
different  speeds  are  much  the  same. 

t 

Video  Hockey  Resembles  Real  Rink 
Action 

TV  HOCKEY  IS  more  akin  to  the  real  sport 
than  is  video  tennis.  After  all,  in  ice  hockey 
the  puck  actually  does  bounce  off  rebound 
walls,  three-  to  four-foot  high  barriers  — 
called  boards  —  surrounding  the  ice  rink. 
Screens  or  sections  of  tempered  glass  fre¬ 
quently  surmount  the  boards  to  protect 
spectators  from  high-flying  pucks. 

The  goal  cage  or  net  is  a  six-foot  by 
four-foot  area  guarded  by  a  goalie.  The 
puck  is  a  piece  of  vulcanized  rubber 
measuring  three  inches  in  diameter  by  one 
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REGULATION  HOCKEY  RINK 


CO 


inch  thick.  In  the  real  game  of  hockey,  a 
puck  can  travel  beyond  the  goal  and 
bounce  off  the  wall  behind  the  net.  Players 
—  including  the  goalie  —  can  go  behind  the 
goal  to  retrieve  a  puck.  In  TV  hockey  there 
is  no  behind-the-goal  area,  and  the  goalie 
is  generally  restricted  to  vertical  movement 
only,  although  there  are  a  few  games  in 
which  the  goalie  can  move  horizontally  as 
well. 

A  real  hockey  team  has  six  players  on 
the  ice:  goalkeeper,  three  forwards  (a 
left-wing,  right-wing,  and  center)  and  two 


Uon^nffh  V'de?  h°Ckey  9ame'  9°altenders  are  in 
e  9°a  and  forwards  are  near  center  line. 
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defensemen  (left  defense  and  right  d 
fense).  In  most  TV  hockey  games,  ther^' 
only  a  goalkeeper  and  a  defensemanS 
Some  video  game  models  do  have 
“player”  that  can  act  as  a  forward,  while  9 
few  others  have  as  many  as  three  sticks  in 
addition  to  the  goalkeeper.  n 

There  are  three  20-minute  periods  in  ac¬ 
tual  ice-hockey  contests.  A  team  scores  a 
point  by  shooting  the  puck  into  the  oppo- 
nent’s  net,  and  the  team  that  scores  the 
most  points  within  the  specified  game  time 
span  is  the  winner.  In  contrast,  a  TV 
hockey  game  consists  of  a  fixed  number  of 
points,  the  contest  lasting  as  long  as  it 
takes  one  participant  to  score  the  requisite 
number  of  goals. 

In  both  the  real  ice-hockey  rink  and  the 
video  hockey  display  is  a  center  line, 
bisecting  the  playing  area.  In  the  middle  of 
the  real  rink’s  center  line  is  the  “face-off” 
spot,  a  30-foot  circle  around  the  actual  spot 
in  the  middle.  A  hockey  game  starts  at  the 
center  face-off  spot.  Here  two  opposing 
players,  the  centers  of  each  team,  face 
each  other  with  the  bottoms  of  their  hockey 
sticks  flat  on  the  ice.  A  referee  drops  the 
puck  and  the  two  centers  vie  with  each 
other  to  play  it  off.  During  this  one-on-one 
contest,  other  players  cannot  enter  the  re¬ 
straining  circle. 

The  forwards  are  generally  the  fastest 
skaters  and  the  best  shots.  The  defense- 
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Executive  Games'  Face-Off  is  so  named  because  it 
allows  for  authentic  face-offs. 


°,n  th6x other  hand>  tfy  t0  prevent  the 
opposUion  from  getting  in  close  to  their 

t  a™, s  ^°a  '  Thus’ they  9uard  the  opposing 
am  s  forwards.  On  offense,  they  gener- 

ally  Pass  the  puck  to  their  forwards  .Pass- 
thp  ['Joday’s  lce  hockey  game  is,  in  fact, 

othor^h  M.ement  t0  successful  play.  An- 
»  asPect  of  the  actual  sport  is 
t^khandling,  in  which  the  puck  is  nursed 

at  hr^  aS!ir!st  a  P'ayer’s  stick  —  sometimes 
Breathtaking  speed  —  down  the  rink. 

assing  and  stickhandling  are  inconse- 


In  most  TV  hockey  games,  a  puck  hit  by  the 
goal  tender  can  pass  through  the  back  of  the 
team  s  forward. 


quential  aspects  of  most  video  hockey 
games.  In  most  TV  games  there  is  one  for¬ 
ward  on  each  team  permanently  located  on 
one  side  of  the  center  line  or  the  other.  The 
back  side  of  a  “stick”  is  largely  transparent 
to  the  “puck,”  which  passes  right  through  a 
forward  s  back  when  hit  by  the  goalie  on 
the  same  team.  In  some  TV  games,  how¬ 
ever,  there  is  a  deflection  angle  caused 
when  the  puck  passes  through  a  stick.  On 
the  other  hand,  there  is  one  game 
Face-Off”  — 'which  permits  a  player  to 
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catch  the  puck.  Although  there  are  no  for¬ 
wards  in  Face-Off,  the  principle  remains 
the  same.  The  puck  will  stick  to  a  player’s 
hockey  stock  following  a  rebound  off  a  wall 
or  a  shot  off  an  opposing  player’s  stick.  A 
firing  button  even  enables  a  player  to  shoot 
the  puck  toward  the  opposing  team’s  goal. 
Video  games  other  than  Face-Off  require 
that  players  try  to  score  by  hitting  the  puck 
much  as  they  would  the  ball  in  video  tennis. 

In  real  ice  hockey,  a  team  does  not  earn 
a  point  if  the  puck  is  kicked  in  or  thrown  in 
the  opposing  goal  or  if  another  attacking 
player  is  in  the  goal-crease  area,  which  is  a 
small  area  in  front  of  each  goal.  Face-offs 
can  occur  during  the  game  if  the  puck  goes 
out  of  bounds  —  i.e.,  bounces  over  a  retain¬ 
ing  wall,  gets  caught  in  the  goal  net,  be¬ 
comes  frozen  between  players’  sticks,  or  is 

..  £3St  tbe  9°a*  line  from  a  position  be¬ 
hind  the  center  line  and  touched  first  by  an 

r°hT,The  last  instance  is  called  “ic- 
the  nnr!P  ay.'5  u0t  stoPPed  for  a  face-off  if 

onnnnf  kf  d  have  been  handled  by  an 

pponent  before  it  crossed  the  goal  line,  if 

the  attack?nnhted  th®  9°al’crease  lir|e,  or  if 

hoekel  a  ?  team  was  short  a  P'ayer  (in 
mova,y.' a  Piayer  can  be  penalized  by  re- 

Sn -f  f  sPecified  Period  of  time  without 

eSnfJaCed)-  0bvious|y-  these  consid- 

game  6  n°*  3  part  of  a  video  hockey 

The  real  hockey  game  has  a  host  of 
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penalties  that  can  be  called  by  the 
Assisting  the  referee  are  two  linesmf  eree- 
goal  judges,  an  official  scorer  nW° 
timekeeper,  and  penalty  timekeeDe?"]6 
video  hockey  games,  the  score  is  ma’ 
tained  automatically  by  the  machine  With 
at  least  one  TV  game  —  Fairchild’s  Video 
Entertainment  System  —  time  is  main¬ 
tained  automatically  as  well. 

Checking  is  another  move,  a  defensive 
one,  used  in  the  real  game  of  ice  hockey. 
Checking  is  when  a  player  tries  to  block 
another  player  or  steal  the  puck  from  him.  It 
is  a  move  that  TV  hockey  games  cannot 
duplicate,  with  the  single  notable  exception 
of  Face-Off  which  offers  a  limited  degree  of 
checking.  In  Face-Off  checking,  the  puck 
being  carried  on  a  stick  can  be  dislodged 
by  another  player  colliding  with  the  stick. 
When  this  happens,  the  puck  either 
bounces  off  or  is  taken  over  immediately  on 
the  other  player’s  stick. 

In  TV  hockey  games,  the  goaltender  is 
positioned  near  the  goal  opening  and 
moves  up  and  down  either  to  hit  the  puck  or 
to  prevent  the  puck  from  entering  the  goal 
opening.  The  real  hockey  goaltender 
a™  rdlthe  90al  carefully  when  play  is  in  his 
artir.V,  •  cio*ensiv©  zone,  or  even  when  the 
Duck  fmmat  center  ice-  He  can  Prevent  a 

S  olS  o’;nK9  hLs  90al  by  t’tockin9h,'' 

stick  whirh^0*  h,s  body,  as  well  as  his 

has  a  wider  blade  and  lower 
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end  shaft  than  the  other  players.  He  is  also 
heavily  protected  by  a  mask,  body  pads, 
and  well-padded  gloves.  The  goalie  does 
not  always  position  himself  in  front  of  the 
goal,  however.  He  may  retrieve  a  puck  to 

the  side  of  the  goal  area  if  the  way  is  clear 
and  safe. 

Tactics  and  strategy  in  TV  hockey  largely 
depend  on  the  specific  game  you  have.  For 
example,  suppose  your  game  has  a  goalie 
and  one  forward  per  side,  the  latter  located 
in  the  opponent’s  half  of  the  TV  rink  The 
puck  is  served  from  the  player’s  goalie  stick 


Always  try  to  hit  the  puck  so  the  opponent's 
forward  cannot  reach  it.  -. 

m  ^  »  .  jr 
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(the  player  who  won  the  last  point  serve  * 
but  the  serve  is  performed  automatically  h 

the  machine.  - 

If  your  opponent  is  serving,  try  to  kee 
your  forward's  stick  roughly  parallel  to  the 
opponent’s  goalie  stick  so  that  when  the 
puck  is  shot  into  the  playing  area  your  for¬ 
ward  can  hit  it.  It  may  take  a  few  serves 
before  your  opponent  realizes  that  the  posi¬ 
tion  of  his  goalie  stick  is  very  important  on  a 
serve. 

When  the  puck  comes  at  your  forward, 
try  to  meet  it  with  the  upper  or  lower  part  of 
the  stick  (depending  on  whether  you  want 
to  hit  the  puck  diagonally  up  or  down)  in  an 
effort  to  score  a  fast  point.  Avoid  hitting  it 
squarely  in  the  center  if  you  are  approx¬ 
imately  parallel  to  your  opponent's  stick 
because  it  will  bounce  off  quickly  and  come 
back  at  you.  If  you  cannot  manage  to  set 
yourself  up  for  what  is  the  equivalent  of  real 
hockey’s  “slap  shot”  or  “wrist  shot,”  then 
try  to  hit  the  puck  against  the  boundary  on 
the  goal  side  so  that  it  will  bounce  off  and 
hit  the  side  court  wall.  After  doing  this,  you 
should  be  prepared  to  move  your  stick 
quickly  toward  the  area  where  you  expect 
the  reflected  shot  to  land,  meeting  the  puck 
with  the  lower  end  section  of  the  stick  if  you 
must  hit  it  diagonally  downward  to  score  a 
.point  or  vice  versa  if  you  are  aiming  at  the 
opposite  wall. 

You  may  experience  a  lock-up  on  a 


serve  when  you  meet  the  puck  with  the 
center  of  your  stick  and  hit  it  into  the  center 
of  your  opponent’s  stick  which  is  parallel  to 
yours.  If  the  lock-up  occurs  in  front  of  your 
opponent’s  goal,  try  to  break  the  lock-up 
rapidly  by  moving  your  stick  slightly  so  that 
the  ball  rebounds  at  an  angle.  If  the  lock-up 
takes  place  away  from  the  opposite  goal 
area,  let  your  opponent  break  it,  but  be 
prepared  to  move  your  stick  in  either  direc¬ 
tion  to  get  a  piece  of  the  puck  as  it  comes  at 
you  on  an  angled  deflection.  Unless  you 
are  reasonably  close  to  the  goal  opening  or 
the  goal  opening  is  especially  wide,  you  will 
only  bounce  the  puck  off  a  wall  into  your 
defending  area. 

When,  the  puck  does  enter  your  defense 
zone,  you  must  use  your  goalie  to  prevent 
the  puck  from  entering  the  goal  opening. 
This  is  easy  enough  to  do.  But  be  careful 
when  your  opponent’s  forward  meets  the 
puck  following  a  hit  from  the  opposition 
goalie.  The  puck  will  go  right  through  the 
forward  and  emerge  at  a  shallow  angle.  Be 
prepared  for  this  change  of  ball  path,  which 
will  be  either  a  little  upward  or  downward. 
Many  goals  result  from  such  instances. 

Also  be  aware  that  when  you  hit  the  puck 
hack,  the  opponent’s  forward  can  shoot  it 
right  back  to  your  goal  area.  Therefore,  try 
t0  hit  the  puck  so  that  the  opponent’s  for¬ 
ward  cannot  reach  it;  the  idea  is  to  send  it 
into  your  opponent’s  defensive  area.  This 
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might  mean  banging  it  off  a  side  wall  k 
you  should  do  anything  you  can  to  get  th 
puck  away  from  your  defense  zone.  ne 

In  shooting  a  puck  toward  your  opp0. 
nent’s  goal  from  your  goal  area,  you  have  a 
few  choices  to  make.  You  can  bounce  it  off 
a  wall  to  escape  your  opponent’s  forward 
or  you  can  hit  it  straight  toward  the  other 
goal.  Hitting  it  straight  when  you  can  avoid 
your  opponent’s  forward  stick  is  the  best 
tactic.  The  reasoning  here  is  that  you  can 
set  up  your  forward  to  take  the  offensive 
when  the  opposing  goalie  hits  the  puck 
back.  Moreover,  this  strategy  gives  your 
forward  an  opportunity  to  let  the  puck  go 
through  the  back  side  of  the  stick  so  that  it 
will  deflect  at  an  angle,  making  it  more  dif¬ 
ficult  for  the  opposing  goalie  to  hit.  Ideally, 
you  should  catch  the  puck  going  through 
your  forward’s  stick  when  your  stick  is  near 
the  goal,  hopefully  sneaking  one  through 
the  opponent’s  goal  opening. 

Many  TV  games  do  not  have  a  forward 
positioned  in  the  opponent’s  half  of  the 
court.  Instead,  the  forward  is  frequently 
positioned  near  the  center  line  in  the  de¬ 
fense  zone.  This  kind  of  player  positioning 
calls  for  a  different  set  of  tactics. 

In  this  situation,  the  rebounding  puck 
from  the  forward’s  stick  can  be  hit  back  di- 
rectly  by  a  forward.  If  you  are  on  defense, 

wo,,?  « eCi‘a  yoC°9nizant  of  the  position  of 
y  goalie.  Since  most  games  have  the 
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forward  and  goalie  locked  together,  parallel 
to  each  other,  a  forward  located  at  the  top 
end  or  bottom  end  of  the  screen  means  that 
your  goalie  is  way  out  of  position  to  defend 
against  a  “slap  shot”  toward  your  goal. 
Therefore,  you  should  be  ready  to  turn  your 
stick  control  or  move  your  lever  instantly  to 
bring  your  goalie  into  a  defensive  position 
to  prevent  the  puck  from  entering  your  goal 
area.  Remember,  too,  that  a  puck  that  goes 
through  a  forward  will  follow  a  deflected 
path.  Another  thing  to  bear  in  mind  is  that 


In  Face-Off,  when  a  goal  is  made,  the  goal  are  itself 
disappears  and  for  a  few  moments  a  plain  rectangle 
appears  on  the  screen. 
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the  speed  of  the  puck  changes  on  m 
games  after  a  prescribed  number  of  y 
leys.  Deflection  angles  may  chana6V0,‘ 
well.  y  as 

The  Face-Off  game  requires  a  different 
tactical  approach  altogether.  Its  joysticks 
can  maneuver  the  puck  all  over  the  rink  and 
its  stick  can  hold  onto  the  puck.  Therefore 
as  soon  as  the  puck  comes  into  play  at  cen¬ 
ter  ice,  rush  in  to  touch  it.  When  you  do,  it 
will  stick  to  your  hockey  stick.  Now  that  you 
have  control  of  the  puck,  move  in  swiftly 
toward  your  opponent’s  goal  in  an  effort  to 
score.  The  direction  that  the  puck  travels 
on  a  shot  is  totally  dependent  on  the  direc¬ 
tion  that  the  stick  is  moving  when  the 
“shoot”  button  is  pressed. 

Do  not  press  the  “shoot”  button  just  be¬ 
cause  your  opponent  is  not  in  your  path. 
The  shoot  button  should  be  used  for  only 
two  purposes:  (1)  a  shot  toward  the  goal 
when  you  feel  confident  that  you  are  lined 
up  to  make  one;  and,  (2)  bouncing  the  puck 
off  a  wall  when  it  appears  that  your  oppo¬ 
nent  may  well  dislodge  it  from  your  stick.  In 
the  latter  instance,  of  course,  you  try  to  re¬ 
trieve  the  puck.  You  should  be  able  to  do 
this  easily  because  you  know  where  the 
puck  is  headed  and,  therefore,  where  it  will 

e  on  the  rebound.  Move  quickly  to  that 

ton,mty  3S  S°°n  aS  y°U  press  the  sh00t  bUt" 

As  you  move  at  top  speed  toward  your 


When  you  gain  control  of  the  puck  in  Face-Off 
dodging  around  your  opponent,  move  in  swiftly 
to  his  goal  in  effort  to  score. 


opponent’s  goal,  remember  that  your  op¬ 
ponent  can  check  you  with  his  stick.  If  his 
stick  touches  yours,  the  ball  will  be 
knocked  loose  and  you  will  have  to  scram¬ 
ble  for  it.  To  avoid  this,  be  prepared  to 
move  your  joystick  very  quickly  in  one  di¬ 
rection  and  then  another  in  an  attempt  to 
jump  around  your  opponent. 

In  any  video  game,  especially  one  with 
control  of  horizontal  movement,  learning 
how  to  fake  a  move  is  of  the  utmost  impor¬ 
tance.  A  slight  shift  in  one  direction  to  get 
your  opponent  off  balance,  followed  by  a 
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Practice  by  yourseii  so  mat  you  can  make 
fakes  and  forward  rushes  in  any  direction 
Practice  with  whatever  game  you  have  to 
build  up  your  skills  and  to  reduce  your  reac- 
tion  time.  You  will  probably  progress  slowly 
Jon,  a  novice  to  intermediate  to  expert. 
When  you  become  proficient  in  handling 
hiah  speeds  with  a  small  stick,  however, 
you  should  be  able  to  beat  anyone  at  any 

skill  level. 

A  Game  With  Many  Names 

ANOTHER  POPULAR  TV  video  game 
goes  under  various  names  —  squash, 
smash,  paddleball,  handball,  and  racquet- 
ball.  Most  video  squash  games  are  two- 
player  types. 

The  paddles  depicted  on  a  TV  screen  are 

often  a  little  out  of  line,  with  one  paddle 

being  more  forward  than  the  other.  Should 

a  player’s  racquet  intercept  a  ball  when  it  is 

not  his  turn,  the  ball  simply  passes  through 

as  if  the  racquet  never  existed.  Some  TV 

games  have  racquets  of  different  colors  to 

avoid  confusion.  There  are  also  video 

games  in  which  a  player  disappears  from 

ine  face  of  the  screen  after  hitting  the  ball, 

th  Vun9  onty  the  player  whose  turn  it  is  to  hit 
ine  ball  next. 

The  actual  game  of  squash  was  intro- 


Squash  paddles  are  often  depicted  on  the  TV 
screen  as  a  little  out  of  line ,  with  one  more 
forward  than  the  other. 


duced  to  the  United  States  in  1 890.  It  origi¬ 
nated  in  London,  England  in  the  1800’s, 
where  it  was  a  favorite  of  people  locked  up 
in  debtor  s  prison.  At  the  time  of  its  origin,  a 
soft  ball  was  used  that  made  a  “squashy” 
sound.  Winning  tactics  for  the  game  of 

fho  “T»0n  the  real  court  include  controlling 
me  i  _  the  center  of  the  court.  Forcinq 

th.°Pp°nent  to  vacate  the  center  portion  of 

,nc°urt  ,s  wh£*t  every  player  strives  to  do. 

15  nnin/ea  game>  the  first  P|aVer  t0  score 

&  points  generally  wins  the  game;  that  is 
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regulation  squash  court 


t°idewa7anriht'hthe  C°mershot  is  °™  that  hits 

.  tZ'y  ZVe  "  *  *°"f  *****  •* 


The  backhand  corner  shot  in  squash  sends  the  ball 
against  the  opposite  sidewall  in  such  a  way  that  it 
rebounds  off  the  front  wall  at  a  very  sharp  angle. 


93 


One  of  the  best  offensive  moves  in  squash  is  to  hit 
the  ball  so  that  it  first  strikes  the  sidewall  and  then 
the  front  wall  near  the  corner . 


12  to  20  Feet 


one  similarity  between  the  video  v^ 
and  the  genuine  sport.  A  four-wall  Qrsion 
played  with  racquets  smaller  than  th  6 
used  for  tennis,  squash  is  a  simple  enouSe 
game  to  understand.  The  ball  must  be  ^ 
so  that  it  first  strikes  the  front  wall  betwee 
a  service  line  and  a  top  line.  The  rebound* 
ing  ball  can  then  hit  one  of  the  side  walls 
the  back  wall,  or  the  ground,  depending  0ri 
the  angle  and  force  applied.  The  person 
whose  turn  it  is  to  hit  the  ball  must  do  so 
before  the  ball  bounces  a  second  time  on 
the  ground.  Of  course,  a  player  can  hit  the 
ball  before  it  touches  the  ground. 

Racquetball  is  a  similar  game.  De¬ 
veloped  in  1 950  by  a  squash  player  seek¬ 
ing  a  substitute  for  paddleball,  racquetball 
utilizes  a  racquet  the  size  of  a  paddleball 
paddle  but  with  strings.  There  are  a  variety 
of  rules  for  this  game;  for  example,  there  is 
a  four-wall  racquetball  game  as  well  as  a 
one-wall  game,  the  latter  being  similar  to 
handball.  The  four-wall  version  is  very  simi¬ 
lar  to  squash,  but  the  ball  must  bounce  be¬ 
fore  it  hits  the  back  wall.  The  game  can 
also  be  played  on  three  walls,  which  makes 
it  more  akin  to  the  TV  video  game. 

In  video  squash  a  wall  is  displayed  at  one 
end  of  the  screen,  while  two  “racquets”  are 
positioned  at  the  other  end  of  the  court.  Ball 
contact,  rebound  angles,  and  speed  are 
the  same  as  in  the  other  TV  games, 

Strategic  moves  are  similar,  too. 

If  both  racquets  are  visible  on  the  screen 
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The  pinch  shot  in  raquetbaU  is  a  two-wall  hit  that 
forces  the  opponent  to  chase  a  ball  going  away 
from  him  or  her. 


$h0t  ‘S  3  9re3t  tactic  ^en  y 


The  pass  shot  in  raquetba/i  is  very  difficult  for  an 
opponent  standing  in  the  front  court  to  return . 


The  more  you  make  your  opponent  move  to  the  ba/l, 
the  better  the  chances  that  he  or  she  will  miss  it 


at  the  same  time,  move  your  racquet  into 
the  path  of  the  ball  even  if  it  is  not  your  turn 
to  hit.  Although  the  ball  will  go  right  through 
your  racquet,  the  obstructionist  tactic  will 
throw  off  your  opponent.  In  addition,  do  not 
hesitate  to  move  your  racquet  up  and  down 
in  front  of  your  opponent’s  racquet  to  break 
his  or  her  concentration. 

Try  to  hit  the  ball  so  that  it  rebounds  to  an 
area  that  requires  your  opponent  to  make  a 
major  racquet  move.  The  more  you  make 
your  opponent  move  to  meet  the  ball,  the 
tbe  chances  that  he  or  she  will  miss. 
Whereas  a  ball  loses  speed  during  real 
play  when  it  rebounds  off  a  second  wall 

tawl  'Ln0t  *trU®  In  TV  squash.  Therefore! 
take  advantage  whenever  possible  of  the 

extreme  reflection  angles  that  can  be 

wanlJhalby  tma!cing  the  ba"  hit  the  two 
w^ls  before  it  enters  your  opponent’s  terri- 

rprtt^00rlu.as  you  see  a  bal1  Allowing  a 
tinn  n«patt’  move  your  racquet  into  posi- 

vou  arp  ThL1  pausa  untl1  the  last  moment.  If 
E  !!  there  ear,y  en°ugh,  you  can  posi- 

inn  thpUK  rnCqu  et  for  a  desired  angle,  plac- 
a  hirhH  tba  Where  your  opponent  will  have 

TV^,aThtreatChing  “  on  his  turn-  A"  in  all, 

as  thnpf  VaCTwS  are  essentially  the  same 

Dlavp^c  f°r  TV  tenn,s-  except  that  the 

inaErh  tt 3  common  wall  instead  of  fac- 
ng  each  other  across  a  net. 

DeStlce  is  Particularly  important  in  shar- 
P  n.ng  your  video  squash  skills.- Many 
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The  video  practice  game  removes  one  of  the  squash 
raquets,  leaving  one  player  to  hit  the  ball . 


games  even  include  a  “practice”  position 
on  the  game  selector  knob  that  simply  re¬ 
moves  one  of  the  squash  racquets,  leaving 
one  player  to  play  against  the  wall  (or  the 
machine).  The  practice  function  is  some¬ 
times  called  “pelota.” 

Although  your  real-game  reaction  time, 
tactical  moves,  and  overall  strategy  can  be 
greatly  sharpened  by  practicing  with  a  TV. 
electronic  game,  there  are  decided  limits  to 
what  can  be  achieved.  For  genuine  on- 
the-court  expertise,  you  will  have  to  put  in 
many  hours  of  on-the-court  practice. 
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Test 


!<Q>  Ca 


Ep<DRTS 


TUf  ELECTRONIC  VIDEO  games 
currently  available  share  a  great 
many  features  in  common.  Games 
...  typically  conclude  when  one  plaver 

sSU  H- Virtually  a"  aames  display 
scores  digitally  on  the  face  of  the  TVre. 

Thleesco9renthr(fllyHri9ht  after  a  P°int  is  won. 
othPr  h  Jn  th  disappears  just  before  an- 
ball  is  served.  Ball  servinq  is  done 

ann|ma il^ally ’  and  the  bal1  rebounds  at  an 

paddle^6"  '*  StnkeS  the  end  section  of  ^e 

in<V  *l6S.S  otherwise  indicated  in  the  follow- 

DowltpH  T?!S'  a"  models  are  battery- 
Sdant  d’  bKUt  tbey  can  be  used  with  an  AC 

hSeriCU^e  that  plugs  into  a  standard  AC 
nome  e  ectrical  outlet.  Batteries  are  sel¬ 
dom  included. 

There  are  several  types  of  adapters  and 
ne  is  not  necessarily  interchangeable  with 
nother.  But  all  have  a  line  from  the 
adapter  that  plugs  into  the  video  game 
machine.  One  word  of  caution:  Be  sure,  for 
safety  s  sake,  to  plug  the  line  cord  directly 
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into  the  video  game’s  jack  before  inse  r 
the  two-prong  end  into  the  wall  receptl i 9 
Prices  range  from  around  $4.00  to  abo 
$7.00,  depending  on  the  manufacturer  Ut 

All  of  the  games  featured  in  the  followino 
test  reports  carry  the  type  approval  of  the 
Federal  Communications  Commission 
Therefore,  none  of  them  should  ever  inter¬ 
fere  with  anyone’s  television  reception. 

Despite  all  the  similarities,  though,  there 
are  many  things  that  can  distinguish  one 
TV  game  from  another.  These  test  reports, 
based  on  in-depth  inspections  and  hours  of 
actual  playing  time,  are  designed  to  clarify 
the  differences  that  do  exist  for  the  benefit 
of  the  millions  of  people  who  will  become 
video  game  purchasers  during  the  months 

ahead. 


MONTGOMER  Y  WARD  VIDEO  WORLD  OF  SPORTS 
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AdvERSARy 

ViocM  370 


National  Semiconductor  Corporation 
1177  Kern  Avenue 
Sunnyvale,  California  94086 

fX  IATIONAL  SEMICONDUCTOR  Cor- 

I  vlporation  is  one  of  the  major  suppli¬ 
ers  of  integrated  circuits,  selling 
them  to  other  companies  and  using 
them  in  National  Semiconductor’s  own 
consumer  products,  which  include  digital 
watches  and  calculators  in  addition  to  the 
Adversary  video  game. 

Adversary  is  one  of  the  few  TV  video 
games  that  displays  colors  when  played  on 
a  color  TV  receiver;  naturally,  it  comes  on 
in  black  and  white  on  a  non-color  TV  set.  Its 
control  deck  is  small,  measuring  9-1/4- 
inches  wide  by  5-1/2  inches  deep  by  2-1/2 
inches  high.  The  cabinet  is  most  attractive; 
simulated  walnut  wood  strips  cover  almost 
75  percent  of  the  black  face.  Orange  letters 
on  a  silver  background  are  employed  in  the 
on/off  and  game-selection  area  of  the  con¬ 
trol  deck,  while  two  lever-type  remote  con¬ 
trols  are  permanently  attached  through 
about  nine  feet  of  wire.  The  sleek-looking 
lever  controls  are  a  welcome  change  from 
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ADVERSARY  MODEL  370 


the  rotary  potentiometers.  A  game  reset 
button  is  located  on  the  control,  too.  The 
control  deck  is  generally  placed  atop  the 
TV  console,  while  players  can  spread  out  in 
comfort  with  the  remote-control  units  in 

hand.  '  .  .  * 

Adversary  has  no  built-in  speaker.  In¬ 
stead,  it  utilizes  the  TV  set’s  speaker  and 
volume  control. 

Adversary  features  four  games:  tennis, 
hockey,  handball,  and  practice.  Games  are 
selected  in  succession  by  depressing  a 
pushbutton,  but  there  are  no  markings  to 
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indicate  which  game  is  chosen.  A  slide 
switch  located  under  the  main  unit’s  front 
side  changes  play  from  two  participants  to 
one. 

Since  the  1C  chips  used  in  Adversary  are 
different  than  most,  it  is  not  surprising  that 
the  game  itself  possesses  some  unique  at¬ 
tributes.  A  prime  example  is  that  each 
player  is  able  to  select  one  of  three  dif¬ 
ferent  paddle  sizes.  Thus,  one  player  can 
give  another  a  handicap.  To  accomplish 
this,  a  player  positions  a  paddle  at  the  top 
of  the  TV  screen  and  then  presses  the 
reset  button  on  the  remote  control.  This 
changes  the  paddle  size  to  medium  (half 
the  large  size  with  which  each  game  al¬ 
ways  starts);  depressing  the  button  again 
halves  the  paddle  size  once  more.  Ball 
speech  automatically  doubles  after  about 
four  volleys. 

When  displaying  hockey  on  a  color  TV 
set,  the  Adversary  playing  field  is  blue; 
paddles  representing  players  are  yellow  as 
are  the  borders  that  outline  the  ends  of  the 
playing  field;  the  puck  is  white.  An  interest¬ 
ing  twist  can  turn  the  Adversary  hockey 
game  into  something  like  an  obstacle 
course  with  the  machine  automatically 
moving  three  paddles  on  each  side  while 
the  goalies  remain  under  the  control  of  the 
players.  The  large-size  paddle  (or  hockey 
stick)  covers  half  the  goal  opening.  Guards, 
in  turn,  are  1  /5th  the  size  of  the  goalie’s 
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stick,  and  they  remain  the  same  size 
when  the  goalie  is  reduced  in  size.  InteT^0 
ingly,  the  guards  can  hit  the  puck  on  bnth 
sides  of  the  stick.  When  the  control-deck 
switch  is  moved  for  one-player  operation 
one  of  the  remote-control  levers  operates 
the  movement  of  both  goalies  as  if  they 
were  connected. 

For  Adversary  tennis  the  playing  field  is 
green,  while  the  area  beyond  the  field’s 
borders  is  blue.  The  net  is  yellow,  as  are 
the  racquets  or  paddles.  The  ball,  of 
course,  is  white.  When  set  for  single  play, 
both  paddles  move  in  unison. 

For  Adversary  handball  (or  squash),  the 
three-sided  playing  field  is  green,  with  a 
yellow  “spectator”  area  beyond  the  field. 
One  paddle  is  blue  and  the  other  is  reddish. 
During  singles  play,  only  one  paddle  ap¬ 
pears  at  a  time,  each  one  taking  on  its  ap¬ 
propriate  color  —  blue  or  reddish.  The  lat¬ 
ter  colors  also  appear  in  the  digital  on¬ 
screen  scoring. 

One  can  practice  or  play  against  Na¬ 
tional  Semiconductor’s  Adversary  by  plac¬ 
ing  the  player  number  switch  in  the  singles 
position.  For  solitary  operation,  both  pad¬ 
dles  are  controlled  by  one  player.  To  play 
against  the  machine,  one  can  move  one  or 
the  paddles  off  screen.  Or,  when  playing 
hockey,  one  of  the  goalies  can  be  stationed 
in  front  of  the  goal,  leaving  just  enougn 
room  to  sneak  a  puck  through. 
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A  player  can  take  a  time-out,  too.  Simply 
move  a  paddle  off  the  screen  after  a  point 
is  scored  by  the  player  serving  the  ball.  The 
digital  score  remains  on  the  TV  screen 
disappearing  when  the  paddle  is  moved 
back  into  view  on  the  playing  field.  Adver¬ 
sary  is  one  of  a  very  few  games,  if  not  the 

only  game,  possessing  this  time-out  func¬ 
tion. 

Another  interesting  facet  of  Adversary  is 
that  the  bail  is  served  right  from  the  paddle; 

-  other  games  have  the  ball  come  bounding 
j  mto  v*ew  either  from  half  court  or  from 
some  end  court  position.  Consequently, 
Adversary  provides  the  players  with  some 
control  over  where  the  ball  will  go  on  a 
serve. 

A  slide  switch  for  changing  game  opera¬ 
tion  from  channel  3  to  channel  4,  should 
that  prove  necessary,  is  located  in  a  nook 
under  the  control  unit. 

The  Adversary  game/set  switch  is  unor¬ 
thodox.  Unlike  other  video  game  switches, 
it  is  not  located  on  the  box  that  is  con¬ 
nected  to  the  set’s  antenna  terminals.  In¬ 
stead,  the  switch  is  part  of  a  long  power 
on/off  switch  located  on  the  game  itself. 

The  only  disturbing  aspect  of  National 
Semiconductor’s  Adversary  game  is  that 
•  the  AC  adapter  gets  uncomfortably  hot  and 
.  it  stays  hot  after  the  game  is  turned  off. 

Whereas  most  games  carry  a  90-day 
warranty  covering  defects  in  manufactur¬ 
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ing  National  Semiconductor  provides  an 
additional  275-day  warranty  involving  a  fiat 
$10.00  charge. 

CONCLUSION:  Adversary  by  National 
Semiconductor  Corporation  is  an  all-round 
top-notch  unit  among  the  higher-priced 
video  games. 

Apollo  2001 

Enterprex 
970  N.  Broadway 
Los  Angeles,  California  90012 

THIS  NEATLY  PACKAGED  elec¬ 
tronic  game  (also  sold  nationally  in 
Radio  Shack  stores  under  the  TV 
Scoreboard”  brand  name)  offers  all 
the  standard  two-player  games  and  a  prac¬ 
tice  function.  A  rotary  selector  switch 
allows  a  choice  of  tennis,  hockey,  squasn, 
or  practice. 

The  playing  field  is  composed  of  wnite- 
dotted  horizontal  lines  for  side  walls  or 
boundaries  (across  the  top  and  bottom  ot 
the  screen)  and  solid  vertical  lines  for  the 
tennis  net  or  goal  walls.  Apollo  2001  pro¬ 
duces  only  black-and-white  video  pictures, 
but  video  quality  is  quite  good. 

The  unit’s  moderate  size  makes  it  easy 
to  store  away,  although  its  dimension5 
work  against  two  adult  players  being  aole 
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APOLLO  2001 


to  operate  it  comfortably.  The  angled  slide 
controls  at  each  end  section  of  the 
machine,  however,  ease  the  problem. 
Measurements  come  to  14-1/2  inches  long 
by  6-1/2  inches  deep  by  2-1/2  inches  high 
(plus  the  height  of  knobs);  at  one  point,  the 

paddle  slide  controls  are  only  seven  inches 
apart. 

The  control  deck  of  the  Apollo  2001  is  an 
attractive  tan  and  brown,  with  brown  knobs 
and  tan  controls.  Overall  construction  is 
good,  although  the  small  plastic  toggle 
switches  are  more  likely  to  break  than 
metal  ones  would  be.  There  are  five  of 
these  toggle  switches  lined  up  at  the  top  of 
the  machine  for  selecting  automatic  or 
manual  serve,  40-degree  or  20-degree 


bounce  angle,  high  speed  or  low  sdg 
small  paddle  size  or  large  paddle  sizeM  aed’ 
power  on  or  off.  Two  large  square  pushbu? 
tons  handle  the  reset  and  manual  serv 
functions.  e 

When  the  hockey  game  is  selected 
larger-than-usual  goal  opening  appears 
The  goalie  stick  (large  version)  is  one-third 
the  size  of  the  opening;  the  small  stick  is 
one-half  the  size  of  the  large  one.  The 
goalie,  of  course,  is  positioned  near  the 
goal  opening  and  moves  vertically  to  block 
any  puck  in  the  area.  The  forward  is  near 
the  center  line  in  the  same  half  and  moves 
in  unison  with  the  goalie. 

When  the  speed  selector  is  in  the  slow- 
speed  position,  it  takes  about  two  seconds 
for  the  puck  or  ball  to  traverse  from  one  end 
of  the  court  to  the  other  end.  In  the  fast 
position,  it  takes  only  about  one  second. 
Fifteen  points  win  in  any  game,  and  the 
reset  button  must  be  depressed  to  start  a 
new  game.  The  ball  continues  to  be  served 
even  after  a  player’s  score  reaches  15,  but 
the  ball  goes  right  through  any  paddle 
which  happens  to  intersect  it.  The  same 
thing  happens  —  the  ball  going  right 
through  the  racquet  as  if  it  were  not  there 

~  during  a  game  of  squash  or  handball 
when  a  player  hits  the  ball  out  of  turn. 

“  .  ef,e  are  three  differently  pitched 
pings  that  can  be  heard  when  the  bail  or 
puck  is  served,  makes  contact  with  a  pad- 
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die  or  stick,  or  bounces  off  a  wall.  The 
speaker  is  inside  the  game  machine,  posi¬ 
tioned  underneath  the  case. 

The  Apollo  2001  features  a  good,  sturdy, 
FCC-approved  game,  set  slide  switch  with 
a  cable  that  is  almost  15  feet  long.  It  re¬ 
quires  six  “C"  batteries  and  has  a  red  pilot 
light  to  indicate  whether  the  machine  is  on 
or  off  —  a  good  feature  that  most  TV 
games  lack. 

CONCLUSION:  The  linear  slide  levers  for 
moving  the  paddles  or  sticks  provide  each 
player  with  good  control.  In  addition,  the 
diagonal  path  that  the  levers  traverse  is 
just  right,  and  the  knobs  with  finger  inden¬ 
tations  are  comfortable.  All  in  all,  the  Apollo 
2001  offers  excellent  value  for  the  money. 


ColoRCfAME 

Action  Games 

No.  7670 

Intercon  Marketing  Corporation 
3250  Victor  Avenue 
Santa  Clara,  California  95050 

THE  SAME  BASIC  game  as  Adver¬ 
sary,  Colorgame  Action  Games 
#7650  uses  National  Semiconduc¬ 
tor’s  three-chip  family  for  full  color 
operation.  It  looks  different,  though.  The 
control  center  measures  12  inches  wide  by 
6-1/2  inches  deep  by  3  inches  high  and  has 
two  recessed  wells  in  which  are  contained 
the  3-1/2  inch  by  2-1/2  inch  remotes.  The 
reset  button  is  a  red  pushbutton.  The 
player  control,  a  1-1/2  inch  knob  rather 
than  a  lever,  is  easy  to  manipulate  and 
hold. 

The  cabinet  is  a  bright  yellow  and  black. 
A  three-foot  lead  goes  to  the  matching 
transformer  that  connects  to  the  TV  set’s 
antenna  terminals  through  a  few  inches  of 
300-ohm  twin-lead  wire.  The  one-  or  two- 
player  slide  switch  is  located  on  the  face  of 
the  game,  in  contrast  to  Adversary’s  less 
accessible  underneath  position.  Operation, 
however,  is  identical  to  that  of  Adversary, 
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as  is  the  275-day  limited  warranty. 

CONCLUSION:  Sometimes  sold  under  the 
brand  name  Gemini/Colorgame,  this  unit  is 
so  similar  to  National  Semiconductor  Cor¬ 
poration’s  Adversary  that  potential  Adver¬ 
sary  buyers  should  investigate  the 
I  Colorgame  #7650  before  they  make  a  pur- 
!  chasing  decision.  The  only  defect  noted  in 
testing  was  a  picture  that  was  frequently 
snowy;  interestingly,  that  snow  also  oc¬ 
curred  on  regular  TV  channels  when  the 
game  switch  was  in  its  off  position. 


Face-OFF 

Executive  Games,  Inc. 
Dorchester,  Massachusetts  02124 

FACE-OFF  IS  a  video  game  present¬ 
ing  a  few  unique  features.  It  does 
not  offer  a  tennis  or  handball  game; 
it  does  not  display  the  score  on  the 
face  of  the  TV  screen  (the  scores  are  main¬ 
tained  electronically  right  on  the  game’s 
face  panel,  with  numbers  for  “Home”  and 
“Visitor”),  and  the  winning  player  is  the  first 
to  reach  eight  points  on  the  LED  score- 
board  rather  than  the  almost  universal  15 
points. 

Switches  include  power  on  and  off,  soc- 


cer  or  hockey  selection,  expert  or  novic© 
play  (player  size  is  cut  in  half  for  experts), 
and  game  reset.  When  a  player  reaches 
eight  points,  the  action  continues  but  the 
score  does  not  change. 

The  play  area  on  the  TV  screen  is  rec¬ 
tangular,  except  for  a  protruding  goal  sec¬ 
tion  (not  just  a  wall  opening)  at  each  end. 
When  a  point  is  scored,  the  extended  goal 
area  disappears  in  a  contracting  motion, 
then  reappears.  Hockey  sticks  —  one  for 
each  player  —  are  black  and  white,  while 
the  puck  is  black.  The  playing  field  is  gray. 

Face-Off  is  limited  to  two  games  hockey 
and  soccer  —  but  do  not  let  that  turn  you 
off.  The  games  are  much  different  than  the 
other  video  hockey/soccer  presentations 

and  much  more  exciting.  .... 

There  ere  two  player  controls.  Neither 

lever  nor  rotating  types,  they  are,  instead, 
“joysticks.”  With  these  controls  the  players 
can  move  smoothly  all  over  the  playing 
field  in  any  direction.  A  player’s  position  is 
governed  by  the  position  of  the  joystick: 
push  it  forward  and  the  screen  player  will 
move  up  on  the  screen,  back  and  the 
player  moves  down,  right  and  the  player 
moves  to  the  right,  left  and  the  player 
moves  to  the  left. 

Unlike  in  other  hockey  games,  the 
Face-Off  puck  is  retained  when  it  makes 
contact  with  a  stick.  The  player  having 
possession  of  the  puck  can  then  skate 
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toward  the  goal  and  try  to  score  a  point  If 
the  defender  catches  this  player  in  time 
and  makes  contact  with  his  stick,  the  puck 
is  dislodged,  careening  off  walls  etcFw 

that's  not  all!  Faoe-Otf  has  a  firing  button 
that  permits  the  hockey  player  who  is  skat 
ing  with  the  puck  to  shoot  it  at  the 
When  a  goal  is  made,  the  puck  disappears 

StfereiceS  Faceone  l5en  reaPPears  at 
center  ice.  t-ace-Off  emits  a  hiqh-pitched 

sound  when  a  point  is  registered^  a 

lower-pitched  sound  when  the  puck  hits  a 

directi?n  ‘s  n°t  determined  by  the 
particular  section  of  the  stick  that  hits  it 

inn^Pt’ th®  direction  that  the  stick  is  travel¬ 
og  determines  where  the  puck  will  go  The 

XSSS*  anabla  a  «°  move  in  any 

direction  at  any  speed  up  to  the  fast  1-1/2 

travel 6 S  Per  fUl1  horizontal  or  vertical  court 

The  novice  stick  covers  almost  all  of  the 

Hoi  ^rea’  wfhi,e  the  exPert  stick  covers 

°n'Lab0Ut  1/2  of  the  9°al  area-  The  puck, 
which  is  normally  about  1/3  the  size  of  the 

stick,  also  comes  down  in  size  when  the 
play  switch  is  moved  to  the  expert  position. 

.  T1 h®  Face-Off  soccer  game  is  similar  to 
the  hockey  game  of  most  other  video 
games,  since  the  ball  (which  turns  to  white) 
is  hit  or  kicked  and  cannot  be  held  by  a 
player  as  in  this  unit’s  hockey  format. 
Face-Off  does  not  operate  on  batteries;  it 


works  only  off  a  home’s  regular  AC  nOUl 
supply.  Therefore,  there  is  no  AC  ada X 
to  purchase  separately.  The  line  Co® 
supplied  is  about  5-1/2  feet  long.  The  gam0 
itself  measures  18  inches  long  by  8  inche! 
deep  by  3  inches  high,  plus  the  height  rif 
the  joysticks.  The  game/set  switch  is  the 
bulkiest  one  around,  measuring  2-1/?. 
inches  square  by  2-3/4  inches  deep.  Two 
little  ears  with  screws  protrude  to  accom¬ 
modate  the  twin-lead  wire  from  the  TV  set’s 
antenna.  The  leads  that  go  from  the  switch 
box  to  the  TV  set’s  antenna  terminals  are 
about  5-1/2  inches  long. 

The  Face-Off  unit  itself  has  an  ivory 
leatherette  covering  and  a  black  and  silver 
paper  facing.  There  are  no  provisions  for 
changing  the  channel  from  3  to  4;  accord¬ 
ing  to  the  instruction  manual,  it  should  be 
set  to  play  on  channel,  3,  but  the  test  model 
could  only  be  operated  on  channel  4. 

CONCLUSION:  Face-Off  is  an  exciting  and 
different  type  of  video  game.  It  deserves 
serious  consideration  by  anyone  who  plans 
to  purchase  a  game  in  the  near  future,  and 
it  should  prove  especially  attractive  to 
hockey  fans  seeking  realistic  sports  action 
in  an  animated  format. 
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FaIrc!  lild 

VidEO  ENTERTAINMENT 

System 


IlfOMORROW’S  TV  GAME  is  here  to¬ 
ll  day!  Called  the  Fairchild  Video 
Entertainment  System,  it  consists  of 
a  master  console  and  two  remote 
controls.  The  console,  which  looks  like  a 
small  tape  recorder,  accommodates  what 
appear  to  be  eight-track  tape  cartridges. 
Fairchild  calls  them  “Videocart”  cartridges, 
and  they  are  not  magnetic  tapes  at  all.  In¬ 
stead,  they  are  special  electronic  memory 
circuits  that  make  connections  with  the 
console  s  inner  electronic  workings  to  pro¬ 
duce  a  multitude  of  video  games. 

The  game  displays  are  shown  in  full  color 
(on  a  color  TV  set,  of  course)  or  black- 
and-white  on  a  monochrome  TV  receiver. 
Color  is  superb,  and  the  contrast  between 

the  players  and  the  playing  field  is  excep¬ 
tional. 

Two  games  are  built  into  the  console: 


Fairchild  Camera  and  Instrument 

Corporation 
4001  Miranda  Avenue 
Palo  Alto,  California  94303 
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hockey  and  tennis.  The  first  add-on 
tridge  Fairchild  offered  was  one  that  jnCar' 
porated  four  games  —  tic-tac-toe,  shoor°r' 
gallery,  doodle,  and  quadradoodle  —  th9 
latter  two  being  full-color  electronic  trac' 6 
games  for  small  children,  ln9 

The  handsome  brown/black/tan  consol 
is  actually  a  microcomputer  of  sorts.  It  con¬ 
tains  the  Fairchild  F8  microprocessor  and 
four  solid-state  random-access  memories 
(RAM’s)  that  permit  the  machine  to  save 
information  digitally  and  read  it  out  when 
called  upon  to  do  so. 


The  console  is  connected  to  a  television 
receiver  in  the  standard  manner  with  an 
FCC-approved  set/game  switch.  There  are 
four  tan  control  keys  on  the  console,  plus  a 
reset  score  key.  A  game  cartridge  slot, 
similar  to  the  one  on  an  eight-track  tape 
cartridge  player,  is  situated  at  the  right- 
hand  side. 

The  console  controls  include  adjustable 
hall  speed,  variable  game  time-length 
•rriits,  and  a  game  freeze  so  that  a  player 
r  players  can  take  a  break  and  resume  the 
tion  later.  The  remotes,  which  resemble 
n  e  Pagers  on  old-fashioned  bomb  deto- 
0rs»  may  be  placed  anywhere  up  to 


eight  feet  from  the  TV  receiver.  Atop  ear;h 
is  a  triangular-shaped  player  control  that 
can  be  rotated,  pushed  left  and  right  or 
pushed  and  pulled  in  and  out.  It  takes  some 
practice  before  one  is  totally  familiar  with 
these  remote  controls. 

In  tac-tac-toe,  the  player  competes 
against  the  machine;  the  player  has  the  X’s 
and  the  machine  has  the  O’s.  Either  hand 
control  can  be  used.  A  dot  in  a  square  acts 
as  a  pointer  to  indicate  where  the  player  is. 
To  place  an  “X”  in  the  square  where  the 
dot  is,  the  player  pulls  up  on  the  remote- 
control’s  plunger  and  then  presses  down. 
The  “X”  then  appears  in  the  selected 
square.  The  machine  quickly  responds  by 
placing  an  “O”  in  another  square  and  the 
words  “YOUR  TURN”  appear  on  the  TV 
screen.  If  the  player  does  not  want  to  put 
his  “X”  in  the  square  where  the  dot  is,  he  or 
she  can  move  the  hand  control  to  the  left  or 
right.  The  dot  will  move  horizontally  until  it 
reaches  the  end  of  the  squares;  it  then  au¬ 
tomatically  cycles  to  the  next  line.  When 
the  dot  reaches  the  square  among  the  nine 
that  the  player  wants,  he  or  she  merely 
pulls  up  the  plunger  and  presses  it  down. 
The  “X”  immediately  appears  in  living 
color.  And  so  it  goes  until  either  the  player 
or  the  machine  wins.  If  the  player  loses 
(and  the  machine  is  a  first-rate  player),  the 
message  “YOU  LOSE  TURKEY”  appears 
on  the  screen. 
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FA  RC-  1.D  ■  'CEO  ENTERTAINMENT  SYSTEM 


The  Fairchild  hockey  game  is  different 
than  other  TV  game  versions.  With  Fair- 
chisd  s.  the  goalie  moves  up  and  down  as  in 
other  games,  but  the  forwards  can  move  all 

over  the  field.  In  addition,  stick  angles  are 
adjustable. 

The  players'  scores  are  maintained,  digi¬ 
tally.  on  the  extreme  left  and  right  bottom 
portion  of  the  screen.  In  between  is  the 
elapsed  time,  also  displayed  on  screen, 
contestants  can  choose  two-,  five-,  or 
20-minute  game  periods.  Games  stop  at 
the  end  of  the  period  chosen,  with  the  win- 

ner  being  the  person  with  the  highest  score 
at  that  time. 

Shooting  gallery  starts  with  the  screen 

he°™2h  '  Sr.  ~  asking  a  single  player  if 
ne  or  she  wishes  to  start.  The  game  can  be 
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activated  either  with  no  time  limit  and  a 
average  speed  or  with  a  time  limit  and  on 
of  the  other  speed  options.  A  rifle  is  POce 
tioned  at  the  left  of  the  screen  and  a  mov 
ing  target  is  shown  at  the  right  of  the 
screen.  The  object  is  to  shoot  the  target,  0f 
course,  which  is  accomplished  by  plunginn 
the  hand  controller  down  at  the  proper 
moment.  If  the  target  is  hit,  the  score  regis¬ 
ters  on  the  screen  and  the  rifle’s  position 
automatically  changes.  On  the  right  side  of 
the  screen  the  number  of  shots  fired  is 
shown,  while  on  the  left  side  is  the  number 
of  hits  made.  Top  score  is  99  points,  at 
which  point  the  score  recycles  to  00  again. 
Either  hand  control  can  be  used  in  this 
single-player  game.  For  two-player  shoot¬ 
ing  gallery,  competitors  can  use  a  score 
basis  or  score  and  time  format. 

The  doodle  game  starts  with  one  dot  ap¬ 
pearing  in  the  middle  of  the  screen  and  an¬ 
other  at  the  lower  left-hand  corner.  The 
center  dot  is  the  one  the  participant  con¬ 
trols,  while  the  other  simply  changes  color 
to  indicate  what  color  trail  the  machine  will 
leave  when  the  center  dot  is  moved.  Mov¬ 
ing  the  hand  control  forward  and  backward 
moves  the  indicator  dot  up  and  down  on  the 
screen,  while  moving  it  left  and  right  makes 
the  screen  dot  move  from  side  to  side. 

One  of  three  colors  —  red,  green,  or  blue 

7~  ,can^e  ch°sen  by  rotating  the  hand  con¬ 
trol  with  a  quick  twist  to  the  right.  Another 
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quick  twist  to  the  right  produces  another 
color.  A  quick  twist  to  the  left  enables  the 
indicator  dot  to  erase  whatever  it  goes 
through,  while  pushing  the  plunqer  down 
erases  the  entire  screen. 

Quadradoodle  works  similarly  except 
that  it  offers  three  different  size  lines  and 
the  control  procedure  is  somewhat  dif¬ 
ferent.  Both  doodle  and  quadradoodle  can 
create  pretty  color  patterns  and  drawings 
on  the  screen,  and  children  enjoy  playing 
these  games  just  as  the  adults  like  the 
more  competitive  Videocart  cartridges. 

With  Fairchild  s  video  blackjack  game, 
one  can  either  play  against  the  machine  or 
against  another  player.  Players  start  with 
$500  in  the  kitty,  but  they  cannot  bet  more 
than  $99  at  a  time.  If  a  player  attempts  to 
bet  more  than  $99,  the  machine  auto¬ 
matically  drops  the  bet  to  $10.  Cards  for 
the  dealer  (machine)  and  one  or  two 
players  appear  on  the  screen.  Each  play¬ 
er  s  score  (in  dollars  remaining)  is  main¬ 
tained  at  the  top  of  the  screen,  while  the  bet 
amount  chosen  by  each  player  through  his 
or  her  hand  control  is  displayed  at  the  bot- 

f™Part  of  the  screen.  The  question, 
nit.  appears  on  the  screen  every  time  a 
P^er  has  to  make  a  decision  to  draw  an¬ 
other  card  or  stand  pat. 

The  Fairchild  “Desert  Fox”  game  is  tre¬ 
mendously  appealing  due  to  its  action- 
Packed  maneuvering  tactics.  In  this  two- 
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player  game  each  participant  controls 
tank  on  a  battlefield.  The  battlefield  j8 
broken  up  by  safety  zones  (an  “L”  and  an 
inverted  “L”  located  in  the  lower  right-hand 
corner  and  upper  left-hand  corner  of  the  Tv 
screen,  respectively)  and  by  a  group  0f 
land  mines. 

A  player  moves  the  tank  by  pushing  the 
hand  control  forward,  backward,  left,  and 
right.  The  tank  can  be  revolved,  too,  by 
twisting  or  rotating  the  control.  Revolving 
the  tank  is  an  important  aspect  of  the  game 
because  the. tank’s  cannon  shoots  in  a 
fixed  line.  Consequently,  a  player  must  aim 
the  entire  tank  at  the  other  player’s  tank 
before  pushing  down  on  the  control  to  let  a 
shell  fly. 

Should  a  tank  run  into  one  of  the  mines, 
an  explosion  occurs,  with  a  flash  on  the 
screen  just  like  the  one  when  a  tank  is  hit 
by  an  opposing  player’s  cannon  fire.  The 
tank  changes  colors  in  quick  succession, 
giving  the  effect  of  an  explosion  through 
the  flashing  effect. 

A  player  cannot  hit  another  tank  that  is 
hiding  behind  one  of  the  two  safety  zones. 
A  tank  in  the  safety  zone  can  fire  at  another 
tank,  however. 

Players  will  probably  find  it  a  little  awk¬ 
ward  at  first  when  they  attempt  to  control 
the  tank’s  movements.  After  all,  there  is  the 
actual  moving  of  the  tank  in  the  desired  di¬ 
rection,  turning  the  tank  around  to  get  its 
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weapon  in  line  for  hitting  the  other  tank, 
and  firing  a  shell.  All  of  this  is  further  com¬ 
plicated  by  the  necessity  to  get  out  of  the 
other  tank’s  line  of  fire.  Furthermore,  when 
a  tank  is  turned  in  other  than  a  90-degree 
position,  it  assumes  a  distorted  shape, 
something  like  a  slanted  picture.  This  oc¬ 
curs  because  when  the  tank  is  rotated,  the 
top  part  shifts  more  than  the  bottom  part. 

Fairchild  is  planning  to  release  a  host  of 
other  cartridges,  including  a  mathematics 
game  and  one  that  is  reminiscent  of  the 
“Star  Trek”  TV  show.  In  other  words,  Fair- 
child  plans  to  provide  an  expandable  video 
library,  to  maintain  interest. 

CONCLUSION:  If  you  can  afford  it,  the 
Fairchild  Video  Entertainment  System  is 
the  way  to  go.  It  combines  high  quality 
components  with  the  exciting  prospect  of 
being  able  to  play  a  theoretically  unlimited 
number  of  well-planned  and  challenging 
games.  In  other  words,  the  person  who 
buys  the  Fairchild  Video  Entertainment 

oystem  is  not  forever  limited  to  a  fixed 
number  of  games. 

The  only  word  of  caution  to  potential  pur- 

fahcatn^Sco??CeinS  th®  faCt  that  the  9ame 

factory  set  to  play  on  channel  3.  If  channel 
3  is  used  for  regular  television  broadcast- 

wL‘t7°ULar,ea’  be  sure  t0  ask  y°ur  dealer 

chifd  vih  be  c°ne  be,ore  you  take  the  Fair- 
child  Video  Entertainment  System  home 
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Name  OF 
The  Game  II 


Allied  Leisure  Industries,  Inc. 

245  W.  74th  Place 
Hialeah,  Florida  33014 

HERE  IS  A  video  game  that  does  not 
have  a  manual-serve  function,  a 
paddle  size  change,  rebound-angle 
selection,  or  manual  ball-speed 
change.  Furthermore,  although  it  comes 
with  an  AC  adapter,  it  cannot  function  on 
batteries.  Sounds  like  one  you  can  ignore, 
right?  Not  on  your  life! 

Name  of  the  Game  II  displays  color  on  a 
color  TV  set;  it  has  remote  controls;  and  the 
ball  automatically  speeds  up  from  very 
slow  to  greased  lightening.  Add  to  these 
attributes  a  hockey  game  in  which  the  goal 
opening  is  more  than  three  times  the  size 
of  the  stick,  and  you  have  the  makings  for  a 
truly  fun  and  exciting  video  game. 

Name  of  the  Game  II  is  set  up  the  same 
way  as  Adversary  and  Colorgame.  The 
game/set  switch  is  on  the  main  control 
console,  the  antenna  connection  device  is 
a  balun  (matching  transformer  alone),  the 
AC  adapter  plugs  into  a  jack  on  the  back, 
and  the  TV  antenna  attaches  to  the  rear 

. . -  l  '.l|  ..  V  —  .  mm  ' 
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terminals  of  the  game’s  main  unit.  But  that 
is  where  the  resemblance  ends. 


The  playing  field  is  delineated  by  blue 
borders,  the  dash-line  net  is  blue,  and  the 
hockey  puck  is  blue.  Paddles  are  either 
green  or  orange  on  a  red-grayish  court. 

In  the  hockey  game,  the  forwards  are 
situated  in  the  middle  of  the  opponent’s  half 
of  the  court.  This  makes  for  a  more  chal¬ 
lenging  contest.  The  other  games  are  sin¬ 
gles  tennis,  handball  (or  squash),  and  prac¬ 
tice.  For  each,  the  ball  is  served  by  the 
player  who  won  the  last  point,  and  the 
serve  actually  emanates  from  the  server’s 
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NAME  OF  THE  GAME  / 


paddle  or  stick  or  racquet.  After  three  pad¬ 
dle  hits,  the  speed  of  the  ball  increases 
from  very  slow  to  medium  speed.  With  five 
additional  paddle  hits,  the  ball  travels  at 
very  high  speed,  consuming  only  about  1/2 
second  as  it  flies  across  the  screen.  Three 
separately  pitched  sounds  come  from  the 
speaker  (the  set  utilizes  the  TV  speaker), 
depending  upon  whether  the  ball  hits  a 
paddle,  a  wall,  or  scores  a  point.  Sound 
quality  through  the  TV  set’s  FM  audio  sys¬ 
tem  suffers  from  background  noise,  and 
many  people  may  prefer  to  turn  the  volume 
down,  eliminating  the  “pings”  and  “bongs 
that  provide  some  of  the  play  enjoyment. 
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Unlike  most  video  games,  Name  of  the 
Game  II  is  not  over  until  one  player  scores 
21  points. 

Two  shallow  wells  at  each  end  of  the 
console  unit  contain  the  remotes.  Only  one 
of  the  remotes  has  a  reset  button.  To  the 
left  of  center  are  the  game/set  switch  and 
the  game  selector  knob.  The  name  of  the 
game  selected  appears  on  a  lower  ledge, 
where  it  is  slightly  difficult  to  see.  At  the 
bottom  of  the  main  unit  is  a  channel  3  and 
channel  4  switch.  The  unit  itself  is  not 
among  the  more  attractive  video  sets,  but 
play  is  exciting  and  the  quality  of  the  color 
is  excellent. 

CONCLUSION:  Name  of  the  Game  II  is  a 
fun  game  that  is  most  suitable  for  persons 
with  highly  developed  reflexes.  The  auto¬ 
matic  high  speed  is  much  too  fast  for  chil¬ 
dren.  Another  version,  Name  of  the  Game 
I,  allows  a  choice  of  speeds  and  paddle 
sizes  (as  well  as  doubles  games  and  target 
shopting),  but  it  costs  considerably  more. 
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OdyssEy  500 

The  Magnavox  Company 
1700  Magnavox  Way 
Fort  Wayne,  Indiana  46804 

ODYSSEY  300  has  the  same  shell  as 
the  Odyssey  400  and  plays  the 
same  games,  but  It  does  so  with 
only  two  paddles.  Model  300,  as  do 
the  other  Odyssey  games,  offers  high- 
quality  construction.  It  lacks  the  under¬ 
neath  adjustment  features  of  the  400,  but  it 
takes  the  same  six  “C”  cells.  A  player  wins 
when  he  or  she  scores  15  points.  At  that 
point,  paddles  will  not  make  contact  with 
the  ball  any  longer,  and  the  reset  switch  — 
which  is  combined  with  the  on/off  switch  — 
must  be  activated  for  play  to  continue. 

The  300’s  controls  are  set  up  in  the  same 
manner  as  its  big  brother’s.  There  is,  how¬ 
ever,  only  one  control  for  each  player.  A 
skill  switch  converts  the  game  for  expert, 
intermediate,  or  novice  play.  For  expert 
players,  the  paddle  is  large  and  ball  speed 
is  fast;  for  intermediate,  the  paddle  size  is 
small  and  the  ball  speed  is  slow;  for  novice, 
the  paddle  size  is  large  and  ball  speed  is 
slow.  There  are  four  ball-deflection  angles 
(two  upward  and  two  downward)  for  expert 
and  intermediate  competitors,  but  only  two 
for  novice.  And  the  novice  ball-deflection 
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anale  is  cluite  smal1’  while  the  expert  and 
Intermediate  games  involve  fairly  large  de¬ 
flection  angles  when  ball  contact  is  made 
near  the  upper  and  lower  parts  of  the  pad- 
Hle  Even  if  the  ball  strikes  a  paddle  dead 
center,  it  bounds  off  in  a  slightly  offset 

direction. 

CONCLUSION:  Although  not  an  excep¬ 
tional  game  in  any  respect  by  today’s 
standards,  Odyssey  300  is  nonetheless  a 


solid  performer  from  one  of  the  top  Co 
panies  in  the  video  game  field.  Stay  aw  ' 
from  the  Odyssey  100  and  200,  thouah^ 
they  are  way  behind  the  competition  in  thi 
constantly  evolving  area  of  electronics 
technology. 


Odyssey  400 


The  Magnavox  Company 
1700  Magnavox  Way 
Fort  Wayne,  Indiana  46804 

MAGNAVOX’S  TOP  game  at  the  end 
of  1976,  Odyssey  400  utilizes  the 
same  body  shell  as  the  Odyssey 
300  and  200,  but  it  boasts  hockey, 
tennis,  and  smash  (handball  or  squash  or 
Jai-alai).  and  a  choice  of  two-player  or 
four-player  format.  The  Model  400  is  not  a 
color  game,  however,  it  shows  up  as 
black-and-white  on  a  color  television. 

In  the  center  of  the  flat  silhouette  body 
are  the  setting  controls  and  switches. 
These  include,  at  the  top,  two  small  con¬ 
trols  for  moving  the  center  line  and  for  set¬ 
ting  the  speed  in  smooth  gradations  (unlike 
the  two-speed  change  offered  in  other  TV 
game  machines).  At  the  bottom  of  the  17  x 
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11  x  3-inch  console  is  a  three-position  slide 
switch  for  game  selection  (games  are 
I  designated  both  by  letters  and  small  illus¬ 
trations),  a  one-  or  two-player  switch,  and 
an  on/off  power  switch.  The  player  switch  is 
also  used  to  reset  the  score  when  a  contes¬ 
tant  reaches  20  points.  When  that  score  is 
achieved,  a  letter  “W”  appears  beside  the 
winning  player’s  score. 

Player  controls  are  positioned  diagonally 
at  each  end  section  of  the  console  The 
controls  consist  of  high,  easy-to-grasp 
knobs,  with  each  side  having  reversed 
functions.  That  is,  the  uppermost  control 
near  the  left  edge  of  the  cabinet  is  “ball 
English  ,  the  center  control  is  “horizontal’’^ 
and  the  bottom  control  (about  1/4  of  the 
way  toward  the  center  of  the  cabinet)  is 
vertical.  At  the  right-hand  side,  the  ball 

English  and  vertical  control  positions  are 
reversed. 

0 

There  are  two  unusual  controls  that  add 
flavor  to  Odyssey  400.  The  horizontal  con¬ 
trol  enables  each  player  to  move  a  paddle 
(or  paddles)  left  and  right  as  well  as  up  and 
down.  In  the  hockey  game,  only  the  for¬ 
wards  move  horizontally. 

Ball  English  affects  the  movement  of  the 
ball  across  the  face  of  the  screen.  Turning 
the  control  quickly  in  either  direction  makes 
the  ball  go  upward  or  downward,  but  this 
control  function  is  activated  only  for  the 
player  who  struck  the  ball  last.  If  the  ball 
movement  is  from  the  right  of  the  screen  to 


t 
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ODYSSEY  400 


the  left  of  the  screen,  for  example,  only  the 
right-hand  control  can  change  ball  direc¬ 
tion.  In  the  smash  or  hockey  games,  how¬ 
ever,  the  last  player  to  hit  the  ball  or  puck 
maintains  control  of  the  ball  English  func¬ 
tion  no  matter  which  direction  the  ball  is 
traveling. 

The  stick  or  paddle  size  is  1/2  the  size  of 
the  hockey  opening,  and  the  size  is  fixed.  A 
serve  is  made  from  the  end  of  a  court, 
rather  than  from  the  center  as  in  most 
games.  When  someone  wins,  the  ball  con¬ 
tinues  to  be  served,  but  the  scoring  ceases. 


The  bottom  of  the  game  can  be  removed 
..  reveal  the  battery  compartment  by  turn- 
•na  a  large  center  screw  about  one-half  turn 
Jnunterclockwise.  Odyssey  400  requires 
.  cells  unless  an  AC  adapter  is  used. 
The  selector  switch  for  channel  3  or  4  is 

located  at  the  bottom  too. 

Whereas  most  TV  game  patterns  are 
disolaved  a  little  off  center,  the  owner  of  an 
nHvssev  400  can  customize  the  image  for 
a  perfect  display.  This  includes  ad¬ 
justments  for  the  correct  wall  position,  goal 
position,  and  left  and  right  fixed  players 
horizontal  positions.  There  is  even  a  sound 
on/off  switch  for  those  people  who  do  not 
wish  to  hear  the  bongs  and  pings  that  many 
players  find  exciting. 

Speed  is  adjustable  from  very  slow  (al¬ 
most  four  seconds  to  cross  the  screen  on  a 
serve)  to  very  fast  (1/2  second  to  cross  the 
screen)  —  a  feature  that  is  most  welcome 
when  both  small  children  and  adults  will  be 
using  the  game. 

CONCLUSION:  Although  there  are  many 
people  who  probably  enjoy  the  challenge  of 
a*tering  the  ball’s  direction  as  it  moves 
across  the  screen,  Odyssey  400  can  be  an 
awkward,  disconcerting  TV  electronic 
same.  Players  have  no  real  sense  of  direc- 
ab?  ^en  using  the  ball  control,  and  being 
rea?.  *°  rpake  the  ball  jump  all  around  is 
who /  a  9*mmick  that  destroys  any  sense  of 
could  really  happen  on  a  playing  field. 
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The  hockey  game  provides  furthe^^ 
dence  that  Odyssey  400  is  unrealis1^'' 
player  can  drive  the  puck  right  throum,.. a 
wall  to  score  a  point  —  not  the  goal  on 
ing,  but  the  wall  on  which  the  goal  onJ^en' 
is  located.  pen'n9 

There  can  be  no  doubt  that  the  ent' 
Odyssey  400  package  is  a  classy  one,  from 
its  deluxe  case  to  its  linen-type  instructs 
manual.  But  for  realistic  sports  enjoyment1 
this  game  leaves  much  to  be  desired. 


RicodiET 


Microelectronic  Systems  Corporation 
One  Electronics  Court 
Madison  Heights,  Michigan  48071 

Microelectronic  systems 

Corporation  is  obviously  an  imag¬ 
inative  video  game  manufacturer. 
Through  some  clever  switching  and 
a  few  additions  to  a  General  Instrument  1C 
chip,  the  company  has  created  a  game  — * 
Ricochet  —  that  offers  a  great  deal  of  excit¬ 
ing  competition. 

The  game  consists  of  two  remote  con¬ 
trols;  there  is  no  main  unit.  Each  control  is 
housed  in  a  case  measuring  8  inches  wide 
by  7  inches  deep  by  3-1/2  inches  high,  with 
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the  face  of  each  case  slanted  for  player 
convenience.  One  of  the  remotes  acts  as 
the  master  control  center.  It  has  five  tilt 
(rocker)  switches  along  the  top  end  of  its 
face.  The  first  is  a  two-speed  ball  switch; 
the  second  gives  a  choice  of  two  angles 
(“English");  the  third  provides  a  choice  of 
two  racquet  sizes;  the  fourth  provides  two 
choices  of  background  color;  and  the  fifth  is 
a  reset  pushbutton. 

The  master  control  center  also  contains 
the  selector  knob  for  choosing  one  of  the 
following  games:  Ricochet  (or  one-man 
handball),  hockey,  tennis,  or  racquet  ball 
(squash).  The  other  remote  has  only  two 
switches  at  the  top:  power  on/off  and  sound 
on/off. 

Along  the  bottom-left  of  each  remote  are 
three  square  pushbuttons.  These  are  the 
options  for  surprising  opponents.  For 
example,  if  the  Speed  Pro/Normal  switch  is 
in  the  Normal  position  —  which  means  slow 
speed  —  each  player  has  the  option  of 
switching  to  the  very  fast  speed  at  any  time 
by  depressing  the  pushbutton  at  the  bottom 
called  the  “Pro  Slam  Button.”  Similarly,  if 

e  English  Pro/Normal  switch  on  the  mas- 
thlC0ntro1  center  is  in  the  Normal  position, 
ehanSecond  button  on  each  remote  can 
to  4n6H  he  reb°und  angle  from  20-degrees 

En9lishR?ffes;,  By  Press,ng  the  “Pro 
Paddie  fButton»  the  player  changes  the 
r°m  a  four-section  one  to  an 
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eight-section  one  so  that  hitting  on  the  top 
quarter  or  bottom  quarter  of  the  paddle 
provides  the  greater  deflection  angle.  I 

The  third  pushbutton  is  for  manual  serve, 
which  prevents  an  opponent  from  being 
able  to  time  the  serve.  At  the  right  of  these 
pushbuttons  are  the  paddle  controls,  which 
consist  of  knobs  1-1/2  inches  in  diameter. 

The  top  and  bottom  boundaries  consist 
of  dotted  lines,  while  the  net,  handball 
walls,  and  the  hockey  goalie  areas  to  the 
sides  of  the  goal  area  itself  are  solid  lines. 

In  hockey,  the  stick  is  1  /3rd  the  size  of  the 
goal  opening  in  the  Normal  position,  1  /6th 
the  size  in  the  Pro  position.  Each  forward  is 
located  in  the  opponent’s  section  of  the 
field. 

A  sound  speaker  is  located  in  one  re-  | 
mote  unit.  A  low  sound  is  emitted  when  a 
point  is  scored.  The  sound  can  be  switched 
off  if  desired.  After  one  player  scores  15 
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points  and  wins  the  game,  the  ball  rn 
tinues  to  be  served  (if  the  unit  is  set  in  °he 
automatic  position),  but  it  will  go  riaht 
through  any  racquet  or  stick. 

The  set/game  switch  is  nicely  made,  and 
it  has  an  adhesive  backing  (exposed  when 
protective  paper  is  peeled  off)  for  easy  af¬ 
fixing  to  the  back  of  a  TV  receiver.  Access 
to  the  batteries  is  easy,  as  it  is  to  the  Chan¬ 
nel  3/4  switch  at  the  bottom  of  the  master 
control  center.  The  remotes  are  separated 
by  5-1/2  feet  of  permanently  attached  ca¬ 
ble;  the  connector  cable  to  the  TV  set  is 
about  12  feet  long. 

CONCLUSION:  For  people  who  thrive  on 
competition,  Ricochet’s  player  controls  add 
the  spice  that’s  needed  to  avoid  eventual 
boredom.  This  game  can  provide  a  great 
deal  of  long-term  enjoyment  since  it 
possesses  all  the  basic  features  plus  the 
selective  ball  speed  and  greater  angle  de¬ 
flection  options  whenever  you  think  you 
can  catch  your  opponent  off  guard. 
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SupER  PoNq 

Atari,  Inc. 

1195  Borregas  Drive 
Sunnyvale,  California  94086 

ATARI  PRODUCED  one  of  the  first 
consumer  TV  games  after  Mag- 
navox  brought  out  Odyssey.  An  in¬ 
novator  in  the  coin-operated  game 
business,  Atari  has  refined  its  original  Pong 
game  while  maintaining  the  same  exterior 
appearance.  Super  Pong  is  most  attractive, 
indeed,  with  a  pedestal  base  supporting  its 

slanted  control  face.  „ 

Whereas  the  original  Pong  game  offered 
only  one  game  for  two  players,  Super  Pong 
features  four  games:  tennis  (singles),  ten- 
-  nis  (doubles),  practice,  and  catch.  Actually, 
it  offers  five  games  since  the  practice  game 
can  also  function  as  a  basketball  game;  the 
simulated  wall  can  be  shortened  to  permit 
any  size  opening  at  its  top.  Missing  is  the 
ever-present  hockey  game,  but  catch  is  a 
welcome  substitute. 

The  catch  game  has  goal  openings  on 
opposite  vertical  walls  much  as  hockey 
does,  but  there  the  similarity  ends.  In 
catch,  players  move  the  openings  up 
down  to  catch  the  ball  that  bounces  off 
boundaries.  When  a  ball  is  caught  — 
is,  goes  through  one  of  the  openings  — 
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player  who  captured  it  wins  the  point  and 
the  score  is  displayed  on  the  TV  screen. 
When  a  game  is  won  at  15  points,  small 
colored  squares  move  across  the  screen 
and  a  beeping  sound  occurs.  The  score 
remains  posted. 

Unlike  most  TV  games,  Super  Pong  dis¬ 
plays  full  color  on  a  color  TV  receiver.  Color 
quality  is  quite  good,  as  is  the  black-and- 
white  picture  when  Super  Pong  is  con¬ 
nected  to  a  non-color  set.  In  the  color  dis- 
play  the  ball  is  green  when  on  one  side  of 
the  court  and  blue-violet  when  it  goes  over 
to  the  other  side.  The  paddle  and  score  ap¬ 
pear  in  green  on  one  side,  blue  on  the  other 
side.  The  center  area  on  both  sides  has  a 

P'only  one  paddle  size  is  available,  but  the 
ball  speed  automatically  increases  after 
about  four  volleys  from  approximately  1  -1/4 
seconds  per  full  court  travel  to  about  1/2 
second,  making  the  Super  Pong  match 
more  challenging. 

Three  differently  pitched  sounds  ema¬ 
nate  from  the  built-in  speaker  positioned  in 
the  middle  of  the  game’s  front  panel.  A 
high-pitched  sound  occurs  when  the  ball  is 
served,  a  medium-pitch  sound  when  a 
paddle  makes  contact  with  a  ball,  and  the 
lowest-pitched  sound  when  a  ball  goes  out 
of  the  court  at  either  end.  A  slide  switch 
with  numbers  1  through  4  at  the  base  of  the 
pedestal  handles  game  selection,  but  there 
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are  no  specific  game  designations.  There 
also  is  no  manual-serve  function  in  Super 
Pong. 

Large  brown  and  black  knobs  with  silver 
inserts  control  paddle  movement.  The 
knobs  are  reasonably  large  and  comfort¬ 
able  for  players  to  handle.  The  overall  size 
of  the  console  is  10-1/2  inches  wide  by 
5-1/4  inches  deep  by  5-1/4  inches  high. 
The  entire  bottom  opens  for  battery  re¬ 
placement,  and  four  “D”  cells  are  required. 
Also  located  at  the  bottom  is  a  channel- 
change  slide  switch  for  switching  to  chan¬ 
nel  3  or  4,  depending  upon  which  channel 
is  not  used  for  regular  TV  broadcasts. 

CONCLUSION:  Super  Rong  is  a  good  all¬ 
round  TV  game,  with  the  catch  game  being 
:  especially  interesting.  It  is  definitely  a 
well-designed,  well-constructed,  and  at¬ 
tractive  unit.  The  controls  could  be  farther 
apart,  however,  and  the  addition  of  a 
manual-serve  function  would  make  Super 
Pong  even  more  exciting.  People  who  own 
'  black-and-white  TV  sets  can  probably  get 
more  value  for  their  dollar,  and  all  buyers 
•  should  be  sure  to  avoid  Atari’s  regular 
.  Pong  game  —  it  becomes  very  boring  very 
quickly. 


SupER  Pong  IV 

TeLe-Came 

Sears,  Roebuck  and  Company 
Sears  Tower 
Chicago,  Illinois  60684 

A  FOUR-PLAYER  game  made  for 
Sears  by  Atari,  Super  Pong  iy 
Tele-Game  is  essentially  the  same 
as  Atari’s  two-player  Super  Pong 
and  it  is  identical  to  Atari’s  four-player  unit. 
There  are  two  hand-held  remote  controls 
which  can  be  plugged  in  to  enable  two  ad¬ 
ditional  players  to  join  the  game.  If  you 
have  a  large  family  or  are  entertaining  a 
group  of  people,  therefore,  you  can  have  a 
great  deal  of  fun  with  Super  Pong  IV  Tele- 
Game. 

With  the  doubles  tennis  game,  for  exam¬ 
ple,  you  can  have  eight  paddles  on  the 
screen  for  an  especially  challenging  (and 
confusing)  video  contest.  You  can  play 
singles  catch  by  adjusting  one  side  of  the 
screen  until  the  goal  disappears,  or  you 
can  play  doubles  catch  by  having  the  open¬ 
ings  appear  at  each  of  the  wall  ends.  The 
unit  also  has  a  ball  speed  switch  to  in¬ 
crease  the  action  and  the  challenge. 
Although  set  to  play  on  channel  3,  Super 
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with  a  Phillips  screwdriver  and  simply  Du 
the  slide  switch  (located  under  the  batter 
compartment)  to  the  side  marked  “CH  4  ’ 

CONCLUSION:  Only  those  people  who 
have  large  families  or  who  entertain  large 
crowds  frequently  will  derive  sufficient  use 
from  this  game’s  four-player  facility  to  jus¬ 
tify  its  price. 


TV  Fun 
Model  401 


APF  Electronics  Inc. 

444  Madison  Avenue 
New  York,  New  York  10022 

LIKE  OTHER  GAMES  that  utilize 
General  Instrument  IC’s,  APF  Elec* 
tronics’  TV  Fun  Model  401  performs 
the  standard  repertoire  of  game  op¬ 
erations  with  a  black-and-white  display 
color  and  monochrome  TV  sets.  VVhat  s 
it  apart  from  the  rest,  however,  is  its  hana- 
somely  styled  console.  Walnut  grail?,"j1’ 
silver  and  black  colors,  and  attractiv  y 
angled  player  sections  give  the  Art- 
Fun  401  an  aura  that  other  games  lac*. 
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hac  a  pilot  light  to  indicate  whe 

even„,TS  turned  on. 

PoW/  th  TV  Fun  you  get  the  standard  tennis, 

.  !!w  sauash,  and  practice  games.  Ac- 
nockey.  ahanced  by  three  differently 

tion  a  cnunds  for  hit,  score,  and  boundary 
pitched  s  oss  the  top  of  the  console 
deflection-  cv|jndrical  toggle  switches, 
are  three,  9  £hojce  of  professional  or 

each  offen'  -%jons  for  rebound  angle,  pad- 
amateur  posi  speed.  Below  are  two 

die  size,  and  gtart  and  power  on/off 

good-sized  9a  rotary  switch  for  select- 

pushbuttons  and  a  rota  Qame 

ing  one  of  the  to  9jmp)y  1f  2,  3  and  4. 
S^tedat  an  angle  a^e  the  contrOdun|  ^ 
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TV  FUN  MODEL  401 


The  TV  Fun  401  console  measures 
about  1 7  inches  wide  by  8  inches  deep  bv 
3-1/2  inches  high.  A  span  of  ten  inches 
from  the  center  of  one  small  control  knob  to 
the  other  separates  the  players. 

The  amateur  hockey  stick  covers  about 
1/3  of  the  goal  opening.  Switching  to  pro¬ 
fessional  reduces  the  size  of  the  stick  and 
makes  the  game  more  challenging.  The 
same  is  true  for  ball  speed;  amateur  speed 
is  about  1-1/2  seconds,  while  professional 
speed  is  about  3/4  second  per  full  court 
travel. 

TV  Fun  401  runs  on  the  familiar  six  “C" 
batteries  and  it  has  a  switch  for  conversion 
to  channel  3  or  channel  4.  The  game/set 
switch  is  well-made,  with  a  cord  that  ex¬ 
tends  some  16  feet  from  where  one  end 
connects  to  the  TV  antenna  to  where  the 
other  end  plugs  into  the  game  console. 

CONCLUSION:  Those  video  game  pur¬ 
chasers  who  prize  console  appearance 
over  operational  features  and  options  will 
find  exactly  what  they  want  in  APF’s  TV 
Fun  Model  401. 


i  TeIstar  6040 

K:  Coleco 

945  Asylum  Avenue 
Hartford,  Connecticut  06105 

a^^LSTAR  6040  was  one  of  the  early 
|  video  games,  appearing  on  the 
I  market  shortly  after  the  original 
Odyssey  games  were  introduced. 

Its  larger-than-usual  console  size  —  18-1/2 
bv  8  bv  5-1/2  inches  -  and  its  large  control 
knobs  provide  a  greater  degree  of  player 
comfort  than  most  other  models  currently 
available.  Of  course,  it  requires  more  stor¬ 
age  space  as  well.  Video  appears  in  black 
and  white  only  on  either  a  color  or  black- 

^Telstar6 features  two  different  two-player 


games  —  tennis  and  hockey  and 
one-paddle,  one-player  practice  ga^  a 
Switches  are  located  in  a  well  area  at  th* 
center-bottom  of  the  angled  face.  At  the  \0* 
of  the  well  is  a  single  three-position  slide 
switch  for  game  selection.  In  the  middle  are 
the  power  on/off  and  reset  pushbuttons 
and  at  the  bottom  is  another  single  three- 
position  slide  switch  for  beginner,  regular' 
or  pro  adjustment. 

The  beginner  position  offers  a  large-size 
paddle  and  slow  speed  (about  two  seconds 
for  the  ball  to  move  from  one  end  of  the 
court  to  the  other) ;  regular  (or  intermediate) 
produces  a  medium-size  paddle,  half  the 
size  of  the  beginner’s,  with  the  slow  ball 
speed;  the  pro  position  returns  the  paddle 
to  the  beginner’s  (large)  size,  but  it  doubles 
the  ball  speed.  Ball  serve  is  automatic; 
there  is  no  manual-serve  function.  Like 
other  games  utilizing  IC’s  from  General  in¬ 
strument,  Telstar  6040  emits  three  dif¬ 
ferently  pitched  sounds. 

The  FCC-approved  game/set  switch  is  a 
good  sturdy  one,  but  the  console  was  obvi¬ 
ously  designed  to  keep  production  costs  at 
a  minimum.  Thin  wood-grained  paper  is 
pasted  rather  sloppily  over  the  face  —  no 
one  would  ever  mistake  the  covering  for 
real  wood.  The  slide  switches,  although 
functional,  do  not  present  a  quality  appear¬ 
ance.  In  addition,  the  garish  color  scheme 

cream  and  brown,  black  and  green,  and 


„  larqe  red  logo  makes  this  unit  one  that 
few  people  will  want  to  leave  on  display  in  a 
Jiving  room  or  family  room. 

rONCLUSlON:  Although  not  a  bad  game 
nverall,  selling,  at  a  fair  price,  the  Telstar 
6040  lacks  so  many  of  the  good  features 
oresently  available  —  handball  game, 
manual-serve  function,  aesthetically  pleas¬ 
ing  design,  etc.  —  that  purchasers  who  can 
afford  something  better  would  be  wise  to 
pass  this  one  by. 


TV  Came  Machine 
Model  TC-66 

KingsPoint  Corporation 
106  Harbor  Drive 
Jersey  City,  New  Jersey  07305 

A  RATHER  LARGE  (14-1/4  inches 
wide  by  6-1/4  inches  deep  by  2-1/2 
inches  high)  game  packaged  in  an  at¬ 
tractive  walnut-grained  cabinet, 
Model  TG-66  from  KingsPoint  Corporation 
displays  its  game  image  in  black  and  white 
on  either  a  color  or  monochrome  TV  re¬ 
ceiver.  Four  toggle  switches  along  the  top  of 
e  cons°le  provide  a  choice  of  rebound 
9«e,  fast  or  slow  ball  speed,  short  or  long 


paddle  size,  and  manual  or  automatic  serve 
To  the  right  of  these  switches  is  the  poWer 
on/off  toggle  switch. 

At  the  bottom  of  the  console  are  the  game 
selector  knobs,  the  reset  pushbutton,  and 
the  manual-serve  pushbutton.  The  paddle 
controls  are  large  metal  knobs  in  the  sec¬ 
tions  to  the  right  and  left  of  the  console.  Op¬ 
eration  is  nearly  identical  to  Apollo  2001  from 
Enterprex  in  that  15  points  wins,  rebound 
angle  is  adjustable,  and  so  on. 

Six  “C”  cells  or  an  optional  AC  adapter 
can  be  used  to  power  the  game. 


TV  GAME  MACHINE  MODEL  TG-66 


CONCLUSION:  This  sturdy,  attractive  unit 
might  be  worth  its  somewhat  higher  price  to 
buyers  who  are  decor-conscious.  Insofar  as 
its  operating  features  and  competitive  poten¬ 
tial  are  concerned,  however,  the  KingsPoint 
TV  Game  Machine  Model  TG-66  offers  no 
more  than  most  other  models  currently  on 
the  market. 
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XV  Sports  802 

Lloyd’s  Electronics,  Inc. 

1 80  Raritan  Center  Parkway 
Edison,  New  Jersey  08817 

Tw  SPORTS  802  from  Lloyd’s  Elec¬ 
tronics,  Inc.,  offers  six  home  video 
,._Dorts”'  tennis,  hockey,  handball, 
practice,  skeet  shooting,  and  target 

P  Snnced  in  an  attractive  console 
shooting.  House  jd  by  8  inches 

,hat  TTfnches  fea,ures 

2S&  con«o,s  £  «£  J- » 

Sefto1  theVgame/set  switch  is  almost  15 

feet  long.  .._n  nt  the  console 

The  slanted  top  P0*?"  *  switches  for 
boasts  large  square  Pus^  hh  ltton  has  draw- 
game  selection.  Each  pus  above 

ings  (racquet,  stick,  playing  field,  ^  * 

it  to  signify  which  game  .^n9c^Cle’s 
the  extreme  right-hand  side  witch, 

top  portion  is  a  large  red  on/off  p  (e  are 
At  the  bottom  portion  of  the  cons  e  ^ 
four  toggle  switches.  The  first  .  by 

channel  3/channel  4  switch,  fo 
paddle  size  adjustment,  ball  sp  . omatic  I 
angle  selector,  and  manual  or  a  I 

^rve  function.  A  large  pushbutton  han  I 
activation  of  the  manual  serve.  A •  th  l 

treme  right  is  an  even  larger  pushbutt  I 

resetting  the  score.  The  unit  runs  on  six  o 
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cells  or  an  AC  adapter,  none  of  which  js 
supplied. 

Fifteen  points  wins,  as  is  the  case  with 
most  other  video  games.  What  is  uncommon 
about  TV  Sports  802  are  the  target-shooting 
games.  Target  game  #1  is  a  simulated 
skeet-shooting  contest,  either  with  automatic 
or  manual  “clay”  targets  moving  diagonally 
across  the  face  of  the  TV  screen  in  imitation 
of  birds  on  the  wing.  Target  game  #2 
presents  a  random-moving  target  at  which 
the  player  shoots  with  a  separate  pistol  (add¬ 
ing  a  shoulder  stock  and  a  long  barrel  con¬ 
verts  it  into  a  rifle).  The  pistol  has  a  built-in 
photoelectrical  cell,  and  it  plugs  into  the  con¬ 
sole  via  a  cord  more  than  six  feet  long. 
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MONTEVERDI 
TV  SPORTS  825 


CONCLUSION:  The  standard  games  are 
fine,  especially  since  the  paddle  ?*ze»  ® 

speed,  and  serve  are  all  adjustable.  » 
what  really  makes  the  Lloyd’s  TV  Sports 
exceptional  are  the  target-shooting  9ame  ^ 
Skeet  shooting  and  random-target  shoo  '  ^ 
are  exciting,  and  the  excitement  is  enhan 
by  the  digital  display  of  each  hit.  The 
package,  attractive  in  appearance  ana  v 
satile  in  operation,  is  reasonably  priced, 
same  unit  with  a  slightly  different  exterior  is 

sold  by  Monteverdi  —  the  consumer  division 

°f  Lloyd’s  Electronics,  Inc.  —  as  TV  bp 
825.  Both  units  retail  at  the  same  price. 
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Video  Action 
iNdy  500 

Universal  Research  Labs,  Inc. 

2501  United  Lane 
Elk  Grove  Village,  Illinois  60007 

Although  it  offers  tennis  and 

hockey  for  one,  two,  or  four  players 
and  a  practice  game,  the  Video  Ac¬ 
tion  Indy  500’s  real  claim  to  fame  is, 
as  its  name  implies,  an  auto  road  race  game! 
Indy  is  a  full-color  game  that  can  be  played 
by  one  (against  the  machine)  or  more  parti¬ 
cipants. 

In  the  racing  game,  a  continuous 
onslaught  of  simulated  cars  comes  scream¬ 
ing  down  from  the  top  of  the  screen.  At  the 
bottom  of  the  screen  is  the  player-controlled 
car.  The  purpose  of  the  game  is  to  avoid 
collision  with  any  of  the  oncoming  cars 
(which  gradually  pick  up  speed)  by  moving 
the  control  car  left  or  right.  Should  a  collision 
occur  —  and  no  one  can  avoid  all  the  other 
cars  for  long  —  there  is  a  flash,  a  collision 
indicator  beeps  in  rapid-fire  style,  and  the 
cars  all  stop  while  a  point  is  registered 
against  the  driver.  Then  the  race  auto¬ 
matically  starts  once  again  until  nine  points 
are  registered;  at  that  point  the  race  is  over. 
Playable  by  one  or  two  people,  the  Indy 
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VIDEO  ACTION  INDY  500 


500  race  game  is  aennneiy  •  - 

competitive  purposes,  players  can  coun  e 
number  of  cars  that  pass  without  a  collisio 
or  keep  track  of  the  time  a  player  drives  with¬ 
out  an  accident  occuring. 

Nine  points  ends  the  contest  whether  the 
game  is  racing  or  tennis  or  hockey.  When  a 
game  is  over,  a  standby  pattern  appears  on 
the  screen.  During  the  game,  a  dash-line  di¬ 
vider  appears  down  the  middle  of  the  TV 
screen,  serving  as  a  net  for  tennis,  two  tracks 
for  the  racing  game,  etc. 

The  game  console  is  arranged  with  a 
Player  control  knob  in  each  corner,  although 
he  only  instances  in  which  all  four  knobs  are 
used  occur  in  two-player  tennis  and  hockey. 


The  game  switches  —  one  , 

“Robot,”  another  for  game  start  —  a '  0r 
into  a  plastic  well.  In  the  center  is  a  u  Set 
marked  “Robot  Skill,”  while  the  sli^ 
switches  are  for  power  on/off  and  ga^e 
choice.  e 

The  Robot  switch  position  sets  up  a  most 
interesting  man-against-machine  game 
Here  a  player(s)  competes  against  the 
machine,  which  controls  paddle  movement 
on  its  own.  The  Robot  Skill  control  can  be 
adjusted  to  match  the  skills  of  either  a  novice 
or  an  experienced  player.  In  the  latter  in¬ 
stance,  the  machine-controlled  paddles  are 
extremely  adept,  making  it  especially  difficult 
to  get  a  point  past  them. 

The  paddles  are  segmented  for  different 
ball-return  angles.  If  the  ball  strikes  a  paddle 
on  the  upper  or  lower  parts,  the  angle  of  the 
ball’s  rebound  is  greater.  Ball  or  puck  speed 
is  increased  automatically  on  the  second  and 
sixth  volleys,  providing  three  distinct  speeds. 
Paddle  size  cannot  be  changed,  however. 
The  hockey  goal  net  opening  is  much  larger 
than  the  length  of  the  goalie  paddle,  and  is, 
therefore,  a  more  challenging  game  than 
most  video  hockey  setups. 

Six  “D”  cell  batteries  are  required  to  power 
the  Indy  500  unless  the  AC  adapter  acces¬ 
sory  is  used.  The  lift-out  battery  compart¬ 
ment  at  the  bottom  of  the  case,  revealed  by 
turning  a  lock  screw  and  lifting  out  the  holder, 
is  an  unusual  feature  and  a  good  one  in  the 


160 


nt  that  batteries  leak  at  some  time  a 
final  battery  holder  makes  it  much  east" 
‘"clean  the  terminals. 

-fjCLUSlON:  Video  Action  Indy  500  re- 
Ctic  At  a  rather  high  price,  but  the  game  does 
ta<Tr  a  great  deal  of  variety  to  prevent  the 
°  et  of  boredom.  The  unit  is  put  together 
00  iv  and  it  does  provide  some  interesting 
n,C  tl’  Someone  willing  to  spend  this  much 
on  a  standard  video  game,  though, 
USSbe  better  off  spending  a  little  more  for  a 
microDrocessor  unit  with  its  theoretically  end¬ 
less  supply  of  new  games. 

Windsor 

Model  EP460 

Lafayette  Radio  Electronics 
Corporation 
111  Jericho  Turnpike 
Syosset,  New  York  11791 

ALOW-PRICED  four-function  —  ten¬ 
nis,  hockey,  squash  (or  handball), 
and  practice  — *  game,  the  Windsor 
Model  EP460  produces  a  black- 
and-white  video  display.  It  has  a  slanted  cen- 
portion  with  a  speaker  grille  on  top  and  a 
9©  game  selection  knob  centered  below  it. 
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On  the  front  panel  are  five  nice  tooci 
switches  for  paddle  size  (large  or  small? 
serve  (manual  or  automatic),  speed  (slow  <v 
fast),  angle  (20  degrees  or  40  degrees),  and 
power  on/off.  On  either  side  of  the  slanted 
center  portion  are  the  slide  controls  to  move 
the  paddles.  On  the  right,  is  the  red  reset 
pushbutton. 

Two  remote-control  units  plug  into  the  side 
of  the  console;  each  unit  has  rotary  knob 
controls.  The  cables  for  the  remote-control 
units  are  about  5-1/2  feet  long,  while  the 
cable  from  the  game  to  the  TV  receiver  is 
more  than  12  feet  long.  The  TV/game  switch 
is  encased  in  a  small  well-constructed 
enclosure. 

The  video  image  is  sharp,  with  the  top  and 
bottom  boundaries  of  the  playing  field  com¬ 
posed  of  dots.  In  the  hockey  game,  the  for¬ 
wards  are  in  the  opponent’s  half  of  the  field, 
which  makes  the  contest  more  challenging, 
and  both  forward  and  goalie  sticks  move  in 
unison.  The  large  paddle  is  about  1/3  the 
size  of  the  goal  opening,  while  the  small 
paddle  is  half  its  size.  At  slow  speed  it  takes 
almost  two  seconds  for  a  ball  to  traverse 
from  one  end  of  the  field  to  the  other  on  a 
serve;  at  fast  speed,  which  is  fast  indeed,  it 
°n^  ak°u*  1/2  second. 
hiZh®  ang,es  change  when  the  ball  (or  puck) 
strainhl*euent  sect'ons  of  the  stick,  from 
centpr  t.ahead  when  confact  is  made  dead 
progressively  sharper  angles  as  the 
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.  PJ0SOR  MODEL  EP460 

,,all  approaches  the  end  sections.  Play  at  the 
lO-degree  angle,  small  paddle,  and  fast 
^peed.  and  you  have  one  of  the  most  chal- , 
ienging  games  to  your  reflexes  around. 
When  someone  scores  15  points  and  wins 
die  game,  the  ball  continues  to  be  served  but 
it  goes  right  through  the  paddles.  | 

The  Windsor  EP460  runs  on  five  “C”  cells, 
which  must  be  inserted  into  a  lift-up  well  at 
the  bottom  of  the  case.  A  7-1/2  volt  DC 
adapter  at  1 50  milliamps  can  do  away  with 
battery  replacement,  but  batteries  are  good 
for  many  hours  of  play.  The  tan-and-black 
cabinet,  with  thin  metal  plates  in  the  slide- 
control  area,  cannot  be  considered  the  most 
attractive  unit  available,  but  it  is  not  una 
tive  either. 


NCLUSION:  Considering  all  its  feat^®  : 
l  especially  its  ability  to  present J 
I  challenge  when  set  for  small  pa 


sneed  and  sharp  rebound  angle,  the 
Windsor  EP460  from  Lafayette  Radio  Elec¬ 
tronics  qualifies  «a  tat  rate  value  in  to¬ 
day’s  video  game  marketplace. 

Other  Video  Games 

THERE  ARE  MANY  more  video  games  on 
the  market,  most  of  which  are  quite  similar 
to  the  models  that  appear  in  the  preceding 
test  reports.  The  Odyssey  500,  the  first 
Magnavox  game  to  feature  full-color  dis- 


ODYSSEY500 


- 


GAME  ROOM  TELE-PONG 


play,  depicts  athletes  on  screen  with  pad¬ 
dles  in  hand.  The  game  comes  with  an  AC 
adapter.  Magnavox  is  also  marketing  a  19- 
inch  color  TV  console  with  a  built-in  video 
game  and  remote  controls. 

Perhaps  the  least  expensive  game 
around  is  Tele-Pong  from  Entex  Industries. 
Tele-Pong  offers  three  games  —  tennis, 
squash,  and  automatic  (player  against 
machine).  The  controls  move  the  paddles 
horizontally  as  well  as  vertically,  but  Tele- 
ong  does  not  display  the  score  auto¬ 
matically  on  the  TV  screen.  Two  little  man¬ 
ual  dials  must  be  moved  by  players  for 
score-keeping.  At  its  budget  price,  how- 

tptoor  e*e'P°n9  is  a  good  value  and  an  in¬ 
teresting  game. 

Unisonics  Tournament  2000  game  is 
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PHONEMATE  zonk 


very  similar  to  Allied  Leisure’s  Name  of  th* 
Game,  but  with  an  additional  skeet- 
shooting  game.  Phonemate,  Inc  is  oro 
'ts  Zonk  video  game,  a  six-game 
unit  (including  two  target  games)  with  a 
Super  Challenge”  control  to  provide  ran¬ 
dom  alteration  of  ball  speed  and  rebound 
angle. 

Video  Game  Kits 

FOR  THOSE  PERSONS  who  are  handy 
with  a  soldering  iron,  there  are  a  few  kit- 
type  video  games  available.  The  problem 
with  most  kit  games,  however,  is  that  le- 
gally  they  cannot  be  attached  to  a  TV  set  s 
antenna  terminals  without  first  receiving 
FCC  approval.  As  a  consequence,  most 


kits  are  designed  for  electrical  connection 
to  the  first  video  amplifier  input  stage  of  a 
TV  receiver;  to  make  such  a  connection 
one  has  to  go  inside  the  TV  set.  There  is  at 
least  one  company,  however ,  that  does  sell 
an  oscillator  kit  that  allows  the  connection 
to  be  made  to  the  TV  set’s  input  terminals. 
The  company,  ATV  Research  (Dakota  City, 
Nebraska  68731),  calls  its  oscillator  kit  the 
PXV-2A  Pixe-Verter. 

Some  of  the  kits  utilize  discrete  compo¬ 
nents.  That  means  that  the  builder  must 
assemble  many  individual  integrated  cir¬ 
cuits  and  other  parts  rather  than  working 
with  a  few  large-scale  IC’s. 

Among  the  companies  that  offer  video 
game  kits  are  the  following: 

•  Cal  Kit,  Inc.,  P.O.  Box  877,  Sebas¬ 
topol,  California  95472.  The  Cal  Kit 
video  game  offers  some  unusual  fea¬ 
tures,  including  a  slam  button  that 
allows  a  player  to  catch  an  opponent 
off  guard  with  a  sudden  fast  ball.  It  can 
also  be  set  for  a  ball  that  traverses  in 
an  arc,  continually  variable  speed,  and 

controlled  ball-angle  return. 

/ 

*  Company,  Benton  Harbor, 

fcrwln  tv 49°22.  The  Heath  Sport- 
n.awcn  Ty,?ame  corr*es  with  remotes, 

a  (front1  U  color'  and  is  designed  to 
gameP  30  add'on  target-shooting 
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Heath  Company's  Sportscreen  TV  game  kit  comes 
wi(h  remotes ,  plays  in  full  color,  and  is  designed  to 

accept  an  add-on  target-shooting  game.  The 

Sportscreen  comes  with  a  very  complete  and  easy- 
ro  follow  instruction  manual. 


•  Interfab,  27963  Cabot  Road  Laguna 
Niguel,  California  92677.  rrterfab  ma 
kets  a  double-sided  P»nted-circu.t 

board  and  an  18-page  asse  y 
ual  at  an  attractively  low  price,  th 
company  also  offers  thre 
games. 
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The  finished  kit  from  /nterfab  Corporation  is  a 
neat  and  attractive  package  that  belies  its  low 

price. 


•  James  Electronics,  P.0.  Box  822, 
Belmont,  California  94002.  A  major 
supplier  of  electronic  parts,  James 
Electronics  makes- a  basic  video  game 
kit  that  includes  Kraft  joysticks. 

•  Southwest  Technical  Products  Cor¬ 
poration,  219  West  Rhapsody,  San 
Antonio,  Texas  78216.  Another  major 
kit  supplier,  SWTC  offers  a  Space  War 
Game  in  which  every  player  has  two 
remotes,  each  with  a  large  control  kno 


for  positioning  a  large  square  (this  is 
the  space  ship)  vertically  on  the  TV 
screen  and  a  pushbutton  to  fire  a  “laser 
beam”  in  an  effort  to  destroy  the 
enemy’s  space  ship.  The  enemy, 
naturally,  tries  to  stay  out  of  line  with 
the  other’s  space  ship  —  unless  he  can 
fire  his  laser  beam  first.  The  laser 
beam  travels  at  tremendous  speed  in  a 
dashed  square  line.  If  it  hits  the  ship, 
the  ship  disappears.  If  it  misses,  how¬ 
ever,  several  seconds  must  elapse  be¬ 
fore  pressing  the  button  will  fire  the 
laser  beam  again. 


JAMES  ELECTRONICS  VIDEO  GAME  KIT 
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qUADTRONICS  MODEL  Q  476 


SANTRON 
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VIDEO  MASTER  SUPERSCORE 


VIDEO  MASTER  OLYMPIC 


VIDEO  MASTER  RALLY 
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VIDEO  SPORTS  4+6,  FIRST  DIMENSION 


THE  FEDERAL  Trade  Commission 
has  received  inquiries  concerning 
the  possibility  of  video  games 
damaging  TV  picture  tubes.  Con¬ 
sequently,  the  agency  is  currently  conduct¬ 
ing  an  investigation  to  determine  what 
hazard,  if  any,  video  games  pose.  At  this 
point  no  evidence  of  such  damage  has  sur¬ 
faced  even  after  video  games  have  been 

&d„f°:i.inordinate  ler|gths  of  time. 
Naturally,  there  always  exists  a  possibility 

°fnHdoarma(9e(.t0  th®  TV  set’s  picture  tube 
^nrh  ®'tUf t,0ns  of  abuse,  but  aside  from 
that  '  uations  tflere 's  no  reason  to  think 
flho..f°n^Umers  have  anything  to  worry 

Sgame"  bUV  an  ^C-approvi 

this'klnrt  nf3rl^  days  of  te,evision,  though, 
s  kind  of  concern  would  have  been  a  dif- 
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went  matter.  Decades  ago,  ion  traps 
/ma9nets'.,yve.re  Positioned  around  the 
neck  of  a  TV  picture  tube  over  the  cathode 
section.  Since  magnetic  deflection  of  ions 
vvas  quite  inefficient  to  begin  with,  a  misad- 
jUsted  ion  trap  could  permit  a  heavy  con¬ 
centration  of  ions  to  escape  and  strike  the 
screen.  Over  a  period  of  time,  this  bom¬ 
bardment  of  ions  (which  are  about  2000 
times  heavier  than  electrons)  striking  the 
center  of  the  TV  screen  could  eventually 
remove  some  of  the  screen’s  phosphor 
coating  and  cause  a  brown  spot  to  form. 
This  area  would  thus  be  rendered  insensi¬ 
tive  and  would  either  produce  a  less  bright 

v 
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picture  image  or  no  picture  image  what¬ 
soever. 

As  TV  sets  have  been  improved  through 
the  years,  however,  a  variety  of  better 
methods  have  been  developed  to  prevent  a  i 
concentration  of  ions  from  reaching  the  TV 
picture  tube’s  phosphor  screen.  Whereas 
the  early  tubes  used  a  bent  gun  with  an  ion 
trap  to  deflect  ions,  present-day  picture 
tubes  generally  employ  a  very  thin  layer  of 
aluminum  over  the  phosphor.  The  slow- 
moving  ions  cannot  penetrate  the  alumi¬ 
num  and,  therefore,  cannot  reach  the 
phosphor  to  do  any  harm.  A  byproduct  of 
the  aluminized  screen  is  a  more  brilliant 
picture  offering  better  contrast.  Aluminized 
picture  tubes  reflect  back  to  the  phosphor, 
which  is  a  fluorescent  material,  any  light 
that  previously  radiated  back  inside  the 
tube. 

The  addition  of  the  aluminum  screen 

does  not  eliminate  every  possibility  of  a 

video  game  allowing  ions  to  chip  away  at 

the  phosphor.  A  person  who  leaves  a  video 

game  especially  one  that  has  a  playing 

teld  made  up  of  heavy,  bright  borders  — 

on  day  after  day,  night  after  night,  may  well 

o  damage  to  his  or  her  TV  picture  tube. 

But  excluding  such  excessive  users,  no 

one  should  encounter  any  set  damage  from 

playing  an  approved  electronic  video 
game. 


FTC  INITIATES  INVESTIGATION 
CONCERNING  ELECTRONIC  GAMES 

The  Federal  Trade  Commission  today 
announced  that  it  is  conducting  an  inves¬ 
tigation  to  determine  whether  electronic 
video  games  adversely  affect  television 
tubes.  The  Commission  emphasized  that 
its  inquiry  is  for  the  purpose  of  determin¬ 
ing  whether  such  adverse  effects  in  fact 
occur  and  that  it  has  reached  no  conclu¬ 
sions  on  this  matter. 

Pursuant  to  Commission  policy,  the 
investigation  will  not  be  public.  The 
existence  of  an  investigation  does  not 
imply  that  violations  of  law  have  oc¬ 
curred. 


For  Immediate  Release  Wednesday, 

December  22,  1976 

Federal  Trade  Commission  Bulletin 
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OtLier 

EIectronic 

TV 

ATTAckviENTS 

AncI 

Accessories 


ELECTRONIC  VIDEO  gamfes  are  the 
most  popular  TV  set  add-ons  at 
present,  but  they  are  by  no  means 
the  only  ones.  Other  devices  are 
slowly  but  surely  capturing  the  pock- 
etbooks  of  consumers,  and  they  promise  to 
do  even  better  in  the  future.  At  this  point, 
for  example,  millions  of  Americans  are 
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aware  of  tlienew  cartridge  video  tape  re¬ 
corders  on  the  market.  VTR’s  use  Dlua-in 

CS; daes  SviSf? e,9*«-*raek audtoilpe 

^Pw  no  Sonv  S  3(36  TV  shows  ,or  la,er 

advertising  pace  during  1976  for  its  Be- 
tamax  unit,  and  buyer  response  s„hJan 
tiated  Sony's  marketing  saKy  SUbS,a"' 

i!nn?imopenfec0rders  have  been  around 
a  long  time,  of  course,  but  attempts  to  sell 

them  to  consumers  have  met  with  a 
number  of  falso  starts.  Somehow,  VTR’s 
never  proved  to  be  mass-market  items. 
Sony  s  Betamax  and  a  competitive  unit 
from  JVC  might  conceivably  change  mat¬ 
ters,  however.  Prices  are  still  rather  high 
for  the  general  public,  but  volume  produc¬ 
tion  should  remedy  that  situation  during  the 
next  few  years. 

Video  Disc  Systems 

MORE  PROMISING  are  the  video  disc  sys¬ 
tems.  Expected  to  reach  the  consumer 
market  sometime  in  1977  after  considera¬ 
ble  time  spent  in  development,  the  systems 
consist  of  playback  records  that  resemble 
the  oridinary  LP  discs  that  one  plays  on  a 
phonograph.  The  big  difference  is  that 
these  discs  project  motion  pictures  in  full 
color  and  sound  when  their  electronic  im¬ 
pulses  are  fed  to  the  antenna  terminals  of 
any  TV  receiver.  Imagine  being  able  to  buy 


187 


Record 


I 


The  Philips  end  MCA  Videodisc  system  employs  an 
optical  laser  beam  to  read  the  disc's  groove  intelli¬ 
gence  and  transfer  it  to  the  screen  of  your  home  TV. 


the  latest  motion  picture  for  say,  $10,  and 
have  the  entire  family  watch  and  hear  it  in 
the  comfort  of  your  living  room  or  den. 
Then  imagine  being  able  to  see  the  movie 
again  whenever  you  wish,  trade  discs  with 
other  people,  and  so  on. 


RCA  s  Se/ectavision  system  plays  12-inch 
Video  Discs  which  create  full-color  motion 
Pictures  on  an  ordinary  color  TV  set 
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The  RCA  video  disc  player  is  a  simple  unit  that 
can  be  attached  to  any  standard  TV  set. 


V/deo  c//sc  systems,  like  the  one  from  RCA , 
a//oiv  viewers  to  watch  full-length  movies  in 
the  comfort  of  their  own  living  rooms. 


Three  companies  are  competing  on  th  e 

exciting  consumer  project  a!,e?iflnnavox1 
combination  with  MCA  and  Magnavox) 

RCA,  and  Teiefunken/Decca.8oThe 
machines  are  expected  re '  djscs 

where  in  the  area  of  $500  ™  vf”  m  $2  to 
are  expected  to  range  i n  P  .  tjme 

$10,  depending  °2  .“[JJJcA  isabout  30 
for  one  disc  from  Philips/MCA 
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Great  opportunities  for  individualized  educa¬ 
tion  are  created  by  the  forthcoming  disc  systems. 


minutes;  from  RCA,  60  minutes  (two  side- 
s);  from  TelDec,  10  minutes.  How  long  will 
a  video  disc  last?  RCA  says  that  its  disc  will 
play  without  noticeable  degradation  for  at 
least  100  hours. 

RCA’s  video  disc  system  is  the  least 
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compl‘cated  ono*  It  uses  a  phonograph  like 
truncated  stylus  to  ride  atop  video  record 
grooves.  The  cartridge  arm  moves  across 
the  record  in  a  straight  line.  The  principle  of 
the  system  rests  on  the  stylus  detecting  in¬ 
formation  by  capacitance  differences  gen¬ 
erated  by  information  in  the  disc’s  groove 
slots. 

The  Philips/MCA/Magnavox  machine 
uses  a  different  system  based  on  a  no- 


contact-with-the-groove  concept.  It  em¬ 
ploys,  instead,  an  optical  laser  beam  to 
read  the  video  disc  groove’s  intelligence 
and  transfer  it  to  the  screen  of  your  home 
TV  set.  Since  nothing  touches  this  disc,  it 
should  last  virtually  forever. 

The  TelDec  system,  like  the  RCA  sys¬ 
tem,  uses  a  stylus  that  rides  on  the  disc’s 
grooves.  The  video  disc  itself,  however, 
looks  like  the  thin  little  records  sometimes 
inserted  in  magazines  for  advertising  pur¬ 
poses. 


The  TelDec  video  disc  system >,  like  RCA  s  Selecta- 
vision,  uses  a  stylus  that  rides  on  the  disc's  grooves. 
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'vSek;Cdco°n.mOVie  se,ection  will  be 
available  to  consumers?  MCA’s  Universal 

Film  Library  alone  offers  more  than  Toon 

{?  C-  C 

release  Its  library  of  moffn'pEre  i„  The 
video  disc  format.  Additionally  here  are 
many  educational,  cultural,  how-to  p*o 

^HeTrifirc;  v?  0311  easily  be  P'acedP  on 
video  discs.  You  can,  for  example,  simply 

place  a  disc  on  your  record  player  and  re- 
ceive  personalized  instruction  on  your  TV 
set  regarding  how  to  improve  your  golf 
swing,  how  to  cook  a  special  dish,  how  to 
play  the  guitar,  and  so  on.  Vou  will  even  be 
able  to  watch  and  hear  a  symphony  or¬ 
chestra,  a  theatrical  play,  etc. 


Slow-Scan  Video  Systems 

THERE  ARE  OTHER  video/audio  systems 
on  the  market  that  do  not  utilize  your 
present  TV  set.  For  example,  if  you  are  a 
ham  radio  enthusiast,  you  can  now  com¬ 
municate  over  the  air  with  pictures  and 
sound  using  what  is  called  “slow  scan” 
equipment.  You  must  have  a  ham  license 
to  do  this,  however.  Pictures  are  revealed 
by  a  slow  roll  down  the  screen  as  if  a  shade 
were  being  lowered.  Then  it  starts  all  over 
sgain  (the  top  part  begins  to  fade)  in  a  eyei¬ 
ng  effect. 


19 


If  you  are  a  licensed  ham  radio  operator,  you  can 
communicate  over  the  air  with  pictures  and  sound 
using  what  is  called  s/ow-scan  equipment. 


Projection  Sets 

PROJECTION  TV  SETS  are  not  new;  they 
were  conceived  as  early  as  the  1930’s. 
They  were  never  consumer  items  until 
quite  recently,  however.  Now,  though,  they 
are  being  sold  to  more  and  more  people 
who  seemingly  are  not  satisfied  with  the 
25-inch  screens  commonly  available  from 
nearly  every  television  manufacturer.  In 
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fact,  more  than  50,000  of  these  costly  units 
vvere  sold  prior  to  1977. 

How  do  they  work?  There  are  three  basic 
systems.  One  —  called  “direct  projection” 
uses  a  high-brightness  picture  tube  with 
a  projection  lens  focused  on  a  screen.  An¬ 
other  employs  a  small  picture  tube  with  ex¬ 
tremely  high  brightness  intensity  beamed 
at  a  sophisticated  optics  system  —  called  a 
Schmidt  mirror  —  that  projects  the  image 
on  a  screen.  The  third  system  produces  an 
enormous  projected  picture  via  a  light 
source,  magnetic  deflection  devices,  a  fluid 
surface,  and  input  and  output  bars.  The 
first  two  systems  are  the  only  ones  to  make 
inroads  in  the  consumer  marketplace;  the 
last  system  is  too  expensive  and  produces 
pictures  that  are  actually  too  large  to  be 

utilized  in  the  typical  home. 

What  all  these  projection  systems  have 
in  common  is  an  optical  system  that  proj¬ 
ects  a  TV  picture  onto  a  large  screen  that  is 
either  part  of  the  system’s  console  or  a 
separate  entity  altogether.  One  of  the 
popular  units  -  Advent  Corporations 
VideoBeam  750  —  uses  Schmidt  op cs 
and  three  individual  projection  P 
tubes  to  produce  a  picture  on  a  scr 
measures  41  by  60 

the  Advent  750  projects  an  im  9  a 

about  eight  times  the  size  of  a  picture 

25-inch  TV  set.  .  .  >l(hat  vou 

Thus,  if  big-screen  viewing  is  what  y 
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want,  projection  sets  are  definitely  the  way 
to  go.  Some  25  companies  are  currently  in 
the  projection  set  field. 

What  The  Future  Holds  For  Video 
Games 

THERE  IS  NO  doubt  within  the  electronic 
games  industry  that  everyone’s  TV  set  will 
eventually  be  transformed  into  an  all-round 
amusement  center.  Texas  Instruments 
Inc.,  for  example,  has  introduced  its  “Uni¬ 
versal  Game  Circuits”  to  provide  TV  games 
with  the  variable  speed  option  and  horizon¬ 
tal  as  well  as  vertical  movement.  One  of  the 
company’s  chips  (Tl  uses  multiple  chips  in¬ 
stead  of  single  LSI  chips  for  greater  flexibil¬ 
ity)  wiil  create  a  game  called  “Quick  Draw,” 
in  which  simulated  gunmen  shoot  at  each 
other.  Moving  bars  act  as  obstacles  to 
shooting  the  opposing  gunman. 

Two  separate  paths  are  emerging  in  the 
video  game  business.  One  path  leads  to 
continued  use  of  integrated  circuits  to  pro¬ 
duce  budget-priced  and  deluxe  units 
possessing  a  fixed  number  of  games.  The 
other  path  leads  to  expanded  use  of  mi¬ 
croprocessors  to  provide  an  unlimited 
variety  of  add-on  games.  Fairchild  already 
has  its  Video  Entertainment  System  on  the 
market.  RCA  promises  to  market  a  mi¬ 
croprocessor  unit  during  1977  and  is  ex¬ 
pected  to  follow  Magnavox’s  lead  in  build- 
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Advent  Corporation's  VideoBeam  750 produces  an 
image  that  is  about  eight  times  the  size  of  a  standard 
25-inch  TV  picture. 


mg  game  units  into  certain  regular  TV 
models.  Other  manufacturers  are  sure  to 
follow  suit,  delivering  single-chip,  central¬ 
processing,  eight-bit  devices  that  contain 
RAM’s,  ROM’s,  and  input/output.  It  would 
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In  the  Quick  Draw  game,  gunrrteri  shoot  at  estch  otter. 

come  as  no  surprise  to  industry  observers 
it,  by  1980,  the  microprocessor  ur  :s  out¬ 
sell  the  game  models  based  or  ntegra'ec 
circuits.  j 

And  this  is  not  the  end  of  uses  and  aoc  i- 
cations  to  which  your  television  receivers  ! 
can  be  put.  You  will  soon  be  able  to  p*ay  1 
chess,  Scrabble,  and  games  of  chance 
against  a  video  machine.  Moreover,  sys¬ 
tems  will  doubtlessly  be  introduced  in  tne 
future  allowing  a  person  to  program  his  or 
her  own  games.  Therefore,  expect  one  day 
to  read  the  newspaper,  examine  merchan¬ 
dise  from  a  store,  and  even  earn  a  college 
degree  by  taking  lessons  that  appear  or 
your  own  television  set. 
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Game 

NSTAlLvnONf 

Care.  AncI 


AINTENANCE 


UNPACK  YOUR  NEW  video  game 
carefully.  Many  of  the  units  are  pro¬ 
tected  by  a  formed,  foamlike  sub¬ 
stance  into  which  each  end  of  the 
game  fits.  Moreover,  since  one  end  gener¬ 
ally  has  a  well  to  hold  the  game/set  switch, 
never  throw  out  any  of  the  packaging  until 
you  account  for  every  part  —  including  the 
AC  adapter,  plug-in  cables,  instruction 
manual,  and  warranty  card  —  you  are  sup¬ 
posed  to  have.  . 

In  setting  up  your  game,  the  first  step  is 

to  examine  the  rear  of  your  television  re¬ 
ceiver.  Most  TV  sets  today  have  four  an- 
tenna  terminal  screws,  one  ,  w 

channels  and  one  pair  f°j!  .ea(!|  an. 

your  set  has  300-ohm  flat  f 
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Before  you  do  any  of  the  installation  procedures , 
make  certain  that  your  TV  is  turned  off.  Then 
disconnect  the  TV's  antenna  wire ,  connect  it  to 
the  game  switch 's  terminals,  and  connect  the 
game  switch's  wire  to  the  TV  antenna  terminals. 


tenna  wire  (most  people  do  have  this  type 
of  antenna  wire)  attached  to  the  VHF  set  of 
screw-type  terminals,  disconnect  the  wire 
and  connect  it  to  the  game  switch’s  termi¬ 
nals  (the  only  two  screws  on  the  switch 
box)  marked  “antenna”  of  “TV  set.”  Then 
connect  the  short  length  of  flat  TV  wire  that 
is  permanently  affixed  to  the  game  switch 
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box  to  the  TV  set’s  antenna  terminals  All 
you  are  really  doing  is  substituting  wires 

^hlTfrnm  t0  Connect  the  tong  wire 
or  cable  from  the  game  to  a  phono  iack 

input  on  the  switch  box,  thereby  connecting 
the  switch  box  to  the  game.  9 

Depending  on  your  TV  set  and  the  game 

^alrU.  «Uy’  you  mi9ht  have  to  follow  a 
slightly  different  procedure  in  order  to  ob¬ 
tain  good,  clear  reception.  You  might  for 
example,  have  a  TV  set  that  has  a  round 
coaxial  type  of  antenna  lead.  This  type  of 
cable  (75-ohm)  is  used  primarily  when  a 
set  is  hooked  into  an  apartment  building’s 
master  antenna  system.  If  this  is  the  case, 
you  need  to  install  a  75-ohm  to  300-ohm 
adapter.  The  coaxial  antenna  cable  should 
be  screwed  into  the  adapter  end,  while  the 
other  end  has  the  flat  300-ohm  cable  pro- 


You  can  attach  300-ohm  flat  twin-lead  antenna  wire 
to  the  game  switch 's  terminals. 


m 


Screw  75-ohm  cable  onto  a  300-ohm  adapter  be 
making  game  switch  connection. 
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trading  for  attachment  to  the  switch  box 
terminals.  There  are  a  few  games  —  like 
National  Semiconductor  Corporation’s  Ad¬ 
versary  —  in  which  the  original  antenna 
lead  must  be  attached  directly  to  the  an¬ 
tenna  terminals  on  the  game  console  itself. 

The  next  step  is  to  provide  power  for  the 
video  game.  If  you  have  the  right  AC 
adapter  (not  all  video  games  require  the 
same  power),  plug  the  cord  end  into  the 
game  jack  provided  for  this  purpose  and 
plug  the  box-like  twin-pronged  transformer 
into  a  standard  household  electrical  outlet. 
If  you  decide  to  use  batteries  —  “C”  or  “D” 
cells  —  insert  them  according  to  the  polar¬ 
ity  requirements  marked  in  the  battery 
area.  Be  sure  to  examine  the  plus  and 
minus  positions  carefully;  the  flat  bottom  of 
a  battery  is  considered  to  be  the  minus 
side,  while  the  side  with  the  small  round 
protrusion  is  the  plus  side. 

Now,  set  the  channel  switch  for  the  un¬ 
used  channel  in  your  area.  In  most 
localities,  that  would  be  channel  3,  but  it 
might  be  channel  4.  The  channel  switch  is 
generally  located  at  the  bottom  of  the  game 
console.  Sometimes,  you  have  to  use  a 
screwdriver  to  alter  an  inaccessible  chan¬ 
nel  switch. 

After  you  make  all  these  connections  and 
double  check  them  to  be  certain  they  are 
correct,  turn  on  the  TV  set  and  move  the 
game/set  switch  to  the  “Game”  position. 
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Final*,  turn  the  game's  power  switch  to 
-On.  Now  wait  a  moment  to  soe  if  you 

have  a  good,  clear  picture  of  a  playing  field 
on  the  screen. 

Adjust  the  manual  VHF  fine-tuning  con¬ 
trol  to  obtain  the  best  picture  you  can  get.  If 
you  have  an  automatic  fine-tuning  switch 
on  your  TV  set,  turn  it  off.  You  are  now 
sending  your  own  signal  to  the  TV  set  just 
as  a  broadcast  station  does. 

If  you  see  diagonal  stripes  on  the  screen, 
adjust  the  horizontal  control  on  the  TV  set; 
this  external  control  may  be  on  the  front  of 
the  set,  inside  a  little  trap  door,  on  the  back 
of  the  set,  or  on  the  side.  If  the  picture  rolls 
vertically,  adjust  your  set's  vertical  hold 
control.  The  Magnavox  Odyssey  400  game 
has  controls  marked  “VERT  FREQ”  and 
“HORIZ  FREQ”  in  holes  at  the  bottom  of 
the  console,  but  you  will  need  a  thin-blade 
screwdriver  to  adjust  these  controls. 

If  the  game  display  is  designed  to  show 
color  on  a  color  TV  set,  adjust  the  set  s 
color  and  tint  controls  for  the  best  picture. 
On  any  kind  of  set,  of  course,  you  should 
adjust  the  brightness  and  contrast  controls 
as  needed.  If  the  game  has  its  own 
speaker,  turn  down  the  volume  control  on 

the  TV  set. 

If  you  fail  to  obtain  a  satisfactory  picture 
or  get  no  picture  at  all,  press  the  game  s 
reset  button.  If  the  picture  does  not  im¬ 
prove,  follow  these  quick  troubleshooting 
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Insert  batteries  according  to  the  polarity  require¬ 
ments  indicated. 


steps.  Substitute  batteries  that  you  know 
are  fresh  for  the  ones  you  installed  before; 
also  double-check  battery  polarity.  Check 
the  connections,  especially  the  ones  on  the 
switch  box  going  to  the  TV  set’s  antenna 
terminals.  The  weight  of  the  switch  box 
sometimes  causes  one  of  the  antenna 
leads  to  pull  off.  To  be  sure  that  the  fault 
does  not  lie  with  the  TV  set  itself,  switch  to 
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a  regular  TV  viewing  channel  after  moving 
the  game  switch  to  the  TV  set  position. 
Then  switch  back  to  the  game  position. 

With  some  games,  the  display  will  not  be 
centered  properly.  You  can  try  adjusting 
the  horizontal  hold  and  vertical  hold  con¬ 
trols,  but  there  may  not  be  enough  leeway 
to  center  the  playing  field  sufficiently.  So 
long  as  the  court  is  entirely  visible  you  have 
nothing  to  worry  about,  but  if  part  of  the 
court  is  off  screen,  you  obviously  must  take 
some  corrective  action.  If  your  TV  set  has  a 
horizontal  centering  control  at  the  rear,  you 
can  often  solve  the  problem;  just  make 
sure  that  the  control  change  does  not  foul 
up  your  viewing  of  regular  broadcast  pro¬ 
grams.  The  same  holds  true  for  adjustment 
of  the  vertical  size  and  height  controls.  If 
none  of  these  control  adjustments  provide 
you  with  an  image  of  an  entire  playing  field, 
take  the  game  back  to  your  dealer  im¬ 
mediately  for  an  exchange. 

To  preserve  your  video  game,  be  sure  to 
remove  the  batteries  whenever  you  know 
that  you  will  not  use  the  game  for  an  ex¬ 
tended  period  of  time  —  say,  for  a  month  or 
longer. 


Skeet-shoot!  Play  tennis! 

Hockey!  Handball! 
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The  Complete 
Book  Of  Ad 


•  Ail  the  games  you  can  play  from  paddleball  to  squash. 

•  Which  games  are  best  to  buy  with  expert  evaluation 

of  quality  vs.  price  from  among  the  many  games  available. 

•  How  to  play  to  win— the  techniques  and  strategies 
of  each  game. 

•  How  to  choose  games  to  fit  your  family— which  are  best  for 
children  or  for  adults  and  how  many  people  can  play. 

•  How  to  use  TV  games  as  learning  tools  to  develop 
your  knowledge  of  sports  and  practice  techniques  that 
can  be  used  on  the  actual,  courts. 

•  What  special  TV  attachments  are  available  now  and  what 
new  devices  are  coining,  such  as  video-disc  machines  that 
can  show  entire  movies  on  your  TV  screen! 

Get  in  on  this  exciting  new  home  entertainment! 

Enjoy  it  more  with  the  expert  advice  of  the 
editors  of  CONSUMER  GUIDE." 


